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FOREWORD AND ACKNOWLEDGMENT

The investigation discussed in this report was initiated by
a group of Michigan State University' faculty members who pioneered
in the use of motion picture, television; and the other newer
media of communications for instruction. They were interested in
identifying the factors which contribute to successful media
innovation and instructional development and in establishing guide-
lines to serve others.

Parallel interest in the College of Business, concerning the
costs of the newer media, was incorporated in the study through a
concurrent examination of cost-accounting procedures. The two
interests were designated Part A, a procedural analysis of media
in instructional systems development; and Part B, cost analysis
of media.

In Part A investigators reviewed the operation of media sup-
port agencies at Michigan State and the development of selected
courses of study employing the newer media. They also constructed
a hypothetical model for media innovation in college courses.

The staff of Part B studied the means by which development
activity costs might be traced. The findings of Part A are pre-
sented in this portion of the project final report. Part B study
results appear in a separate monograph and annotated bibliography.

Two years of intimately reviewing instructional development
efforts at Michigan State and other institutions provide strong
evidence that the aspirations and judgments of instructors are
critical ingredients in the innovation of teaching practices,
especially in light of how little is understood about human learning,
These factors were described succinctly by President John Hannah
in an address to the Michigan State University Faculty Convocation
on January 24, 1964.

No institution as human as a university can be
planned by computer alone, nurtured on statistics,
examined by microscope, and weighed finally on preci-
sion balances. Its objectives are too much the
advancement of the human race. Its successes and
failvz:es are too much the products of the human mind
and spirit to rule out all emotion and sentiment in
evaluating the state of the University.
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CHAPTER I: INTRODUCTION

The improvement of instruction in higher education has become

a crucial concern in the wake of recent changes visited on univer-

sities and colleges. In.contrast to the dominant position teaching

once occupied in higher education, it now competes with research

and other demands for the limited supply of faculty time and other

resources.

In the belief that teaching is paramount to all purposes of

a college or university, administrators and faculty at Michigan

State University have explored the use of the newer media of

communication to increase the effectiveness of course instruction.

These innovations include the extensive use of motion picture

films, closed-circuit television, photographic slides, overhead

projection transparencies, programmed instruction, and in some

cases even computers.

The vital role newer media plays at Michigan State University

was recognized in 7962 by President John Hannah in outlining a

seven-point program for the improvement of teaching. The seven

tenets officially guide instructional development at Michigan

State.

1. Greater responsibility by each student for his own

learning.
2. Larger blocks of subject matter.

3. Coordination of Learning and teaching resources,

re-definition of the role of faculty members, assistants,

aids, and students.

4. Development of new material, aids, and methods.

5. Attention to physical and organizational arrangements

which foster learning and encourage independent study.

6. Planning the number, functions, and location of buildings

in relation to greater learning.

7. Planning and budgetary procedure to attain the preceding

points.

These policy statements underscore the impressive scope and

amount of experimentation in course design and media innovation at

Michigan State.

Colleges seldom faeni.ain records of the steps taken in successful

course innovations. Much that is learned in the change effort remains

with the innovators or is lost with the passage of time.
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The time and effort losses inherent in repeating the mistakes
of predecessors is only one kind of waste. Lost also is the P000.-
bility for establishing general instructional developmemt guidelinee
for higher education. In the two parts of this study investigators
examine media innovation in course development at Michigan State
University in an attempt to identify key design decisions, (Part A)
and their related costs (Part B). This information serves as a
basis for proposed models of procedures and administrative organi-
zation for implementing the newer media in course instruction.

Administrative sanction and support .for introducing media to
teaching methods admittedly clears many obstacles for the instructor,
bt,t not all. The go-ahead signal confronts him with the complex
consideration of what media to emOloy and how to employ it.

Ideally, the decision to adopt the newer media should be based
upon a weighted consideration of the.tncrement in effectiveness
and the increment in cost provided by the new in comparison to old
or other alternative approaches. Relatively little work has been done
to date in establishing guidelines for either of these measurements,
despite numerous cases of incorporation of media at the college

level. Even less-examined are the steps of development used to
achieve the integration of teaching strategies and the use of newer
media.

Commonly, adoptions of newer media for instruction result
from iaculty interest generated by observation of successful
media usage in, other departments Or institutions. Pressed by
circuMstances and a desire to achieve quick improvements in teach-
ing., academic departments often accept face-value vvidence of
successful media usage elsewhere as sufficient rationale for
its use. Subsequent adoption can vary from using a transparency
for emphasizing information the professor wishes students to
note to elaborate graphic materials for whole new teaching
strategies.

Experience suggests that media applications stand a better
chance of succeeding if they are based on expert analysis of the
teaching problem and the selection of tested materials. That is,
major instructional innovations should be guided by an in-depth
analysis of the objectives of the instruction, the nature of the
zourse content, the strategy of teaching, and characteristics of
the learners. Few instructors are equipped or trained to conduct
these detailed analyses. In addition, the vast number of variables
that operate in any teachiwsituation reduce the correlation of
instructional strategies, media of communication, and learning
behavior, to an inexact practice at best.



Accordingly, the steps of college course development remain
relatively undefined and instructors commonly institute teaching
methods and materials with little or no expert guidance and advice.

Despite the relative paucity of cost guidelines and the un-
certainty as to what methods guarantee effective teaching, it is
inevitable that higher institutions must seek new and better ways
to teach. Mounting enrollments and limited resources make the
choice of maintaining status quo, or retreating from newer media
usage to earlier patterns of instruction, a rare option. The
motivation of instructors to innovate with media is important,
but only the first step in the change process. Their interest
and efforts to change must be backed by viable course development
steps and expert assistance in fulfilling their media needs.

Fait A of this study report offers a start toward evolving
development procedures by offering concrete suggestions for pooling
the talents of learning and media specialists in behalf of the
instructor.

Reiterating, the overall purpose of this study project was
to search out and make available procedure and cost information
associated with the use of the newer nedia of communications in
ctollege teaching. Specifically, the objectives were: (1) to do
a descriptive analysis and evaluation of instructional development
activities at Michigan State Univsrsity, during the period 1963-
1965; (2) to devise methods of measuring costs associated with
instructional systems development and principles of sound budgetary

..planning for the use of educational media in university instruction;
(3) to develop hypothetical models of instructional systems devel-
opment procedures and their relative costs; and (4) to prepare
descriptive 'reports of the above materials for use by other insti-
tutions of higher learning concerned with application of technol-
ogy to instructional programs.

Findings related to objective (2) are presented in a separate
report document prepared by Part B investigators.



CHAPTER II. METHODS

The development procedures analyzed in this study were the steps
used to introduce instructional media to courses at Michigan State
University over the past several years, and instructional design deci-

sions simulated to aid construction of generalizable models for media

innovations. The investigators obtained information on these steps
or decisions by: (1). interviewing 'faculty members and media special-

ists who collaborated in producing visuals, films, and other mater-

ials for use in the courses; (2) recording the discussion between

faculty and specialists in simulated course development exercises;
and (3) reviewing research literature and expert opinion. The data

were analyzed to (1) identify the rationale used by course developers
in reaching these decisions, (2) determine if any given sequence
was optimal, and (3) ascertain the.persons best-equipped to play

development roles.

The information needed to trace instructional development is
not simple to locate or isolate in the complex operation of a major

university. Most institutions maintain voluminous records describing
financial transactions, but seldom document details of events which

entail these expenditures. Investigators sought all available depart-

ment and university expenditure records which were related to media,

development projects. While cost records may have carved the account-

ant well, they were not exceptionally useful to the investigators.
Their primary use in Part A. was to identify media personnel who were
involved in instructional development. They offered little as to
how instructional innovations started, the effectiveness achieved,
and recommendations generated by media usage. Part B investigators
comment further on this aspect and make some significant observations

on the usefulness of university cost accounting in their report.

Course development activities selected for-analysis were identi-

fied from the service orders and work request records on file in the

Michigan State University Instructional Media Center.

Once it Nos ascertained that an academic department would cooperate
with the inquiry, arrangements were made for a tape-recorded interview
with the instructors, administrators, and media personnel involved.
Initially, detailed interview guides were developed to guide discussions

regarding objectives, student feedback, student-media interaction,
instructional branching provisions, and teadhing strategies.

After the first few meetings, the interview guide was simplified
and shortened. Interviewers found that the categorical jargon cf pro-
fessional education had little meaning for instructors. and considerable
time was required to translate them into examples of r61 events and
people. The more open-ended questions shown in Figure 1 were clearer
to the instructor and produded more meaningful information. Tape
recordings of these meetings permitted a review of the discussions and
later comparison with other case reports.



Figure 1.

INSTRUCTIONAL SYSTEMS DEVELOPMENT PROJECT
COURSE DEVELOPMENT INTERVIEW FORM

Course (title)

College

A. Operation

1. Course Schedule

6111mIlim.

Credits Prerequisite

Terms Offered

C. Personnel

1. How many instructors?
Hrs/wk (in days)

Classroom. Procedure (signi- 2. How many assistants?
ficant features) Hrs/wk (in class)

What revisions have been
made in the system (short of
re-doing the entire system)?

4. Are any class hours released
for independent study?
Hrs.

B.. Machines

1. Types

NOMMPFX.....01

2. Operated by

WINNIMMIN1111011.11111010

Mr1=110

How many students?

How many, technicians?
Hrs/wk (in class)

Instructional M4terials

Self -

Tipe

Benefits

Used No.

With Used/
Instructor Term

Classroom
Facilities

that are the advantages of the new
program?



The procedure employed in these interviews required a total

of from 8 to 18 hours per course and consisted of the following

activities;

1. Establish contact with the personnel and

arrange for an interview appointment.

(1/2 hour to one hour/course)

a. Contact the Dean of the College and

the department chairman first to
acquaint them with the Project.

Inform persons to be interviewed as
to the nature of the,Project and the

interview.

2. Interview the personnel involved in the

development and operation of the instruc-
tional system. (2-3 hours/course)

ObserVe the instructional system in action

if currently in operation. (4-8 hours/course)

a. Contact instructors for permission to

visit classes.

Observe as many class sessions as necessary
to see all the uses of media ascribed to

the system.

c. Make or arrange for still and motion picture

records of as many media applications as can
be obtained.

Prepare a report describing the instructional system and

its development. Submit this report to the personnel

interviewed for their verification. (2-4 hours/course)

5. Analyze the taped discussion to identify decision makers

and decision sequence.

Step 5 in the interview process was aimed at locating common

procedures. in course development which could be built into the models

of process and administrative organization. Figure 2 illustrates the

type of information sought from thy; interview tapes. Occasionally,

the interviewer revisited the instructor and/or other professional staff

for mo: information. In the process of reviewing these cases, the

investigators found a recurrence of similar decisions, but little simi-

larity iu the sequence of decisions.

6



Figure 2

INSTRUCTIONAL SYSTEMS DEVELOPMENT PROJECT
INPUTS TO THE COURSE DEVELOPMENT PROCESS

DATE INTERVIEWER RESPONDENT

......---.
WHEN DETERMINED INPUTS DETERMINED BY

General Goals of the College
General Goals'of the Department

.............

Productivity Loads
Resource persons avialable

(Eval., A-V, Currie., TV)

Set of students (entry Behavior --
course prerequisites) Finances
available (for development -- staff
time & production) Time schedule
(terminal date for development
activities)

---

Finances available. (for course
operation) Location, geographical
(on campus, off campus, etc.)

......

Class schedule (Hrs.per week and
type of classes) Credits for the
course Staff to teach the course

Institutional Policies -

(approval of course by necessary
authority)

Facilities
a. Class rooms assigned
b. Hrs. per day (& day per wk.)
c. Furniture in the room
d. Special equipment (non-

A-V microscopes, etc.)
e. A-V machines & equipment

.

Resources Available -
a. Films
b. Books
c. Audio tapes & transcriptions
d. Filmstrips
e. Slides (2x2, 3-1/4x4, 8x10)
f. Supplies

(1) ditto paper & masters
(2) stencil paper & stencils
(3) copy materials and

copy machine

7



The decision was made to establish some general framework for
sorting out the development steps contained in the interview data.
Thl_s-would aid the investigators in better preceiving the develop-
ment process and, at the same time, provide a start for adhieving
the other major study goal--the design of instructional media inno-
vation models.

The framework selected was the terns

Research proposed by Ryans. A simplified version of the approach is
depicted in Figure 3, essentially a procedure designed to impvove
instruction and administrative organization.

Figure 3

GENERAL SYSTEMS APPROACH TO EDUCATION*

Determination of the
. System's Objectives

(1)

Analysis of the
Educational System's
Organization and
Operation

(2)

Designing of System
Innovation

(4)

Research on Basic
Educational Variables

(3)

Simulation and Evaluation
of Innovations

(5)

"Expert" Opinions;
Theoretical Model
of Systems, etc.

Selection and Develop- Field Test of Reviseel Preliminary
ment of Materials System (Incorporating Implementation

(7) Innovations) Procedures
(8) (6)

*A modification of David G. Ryans' Systems Approach to Developmentkl
Research paper presented at the American Educational Research Associa-
tion* Symposium, Chicago, Illinois, 1963.



A significant problem encountered in the analysis was determining
the relevance of accumulated information to instructional development
and media innoiration. This difficulty was somewhat eased ty the use
of conceptual techniques derived from the province of systems analysts.

Two systems were considered of chief concern tc the investigators:
(I) activities which comprise classroom teaching--the instructional
system (IS); and (2) the planning and preparation of classroom teach-
ing activities -the instructional development system (DS), essen-
tially a system for producing systems. It was the DS or series of
DS's which were designed and simulated in the search for a viable
model.

In developing a series of hypothetical models of the DS, the
investigators were in essence synthetically determining relatively
standardized sets of procedures which should most efficiently
meet specific instructional objectives. The synthesis of these models
followed a thorough analysis of: (1) the successes and failures
within the past and present Michigan State University media innova-
tion activities; (2) related situations within the literature; and
(3) a consensus of "expert" opinion.

After determining both the logical chain of general decisions,
and the appropriate persons tb shoulder the responsibilities for
theae decisions, two courses were selected to test and refine one
version the development nodel,

t!oUr faculty members from the Department of Speech and the
Departmeitt of Electrical Engineering were invited to play the
instructor's role in the hypothetical model. The two courses involved
were introductory courses in theatre arts and electrical engin.
eering.

Specialists for this exercise were drawn from existing staff
of the University College Evaluation Services Bureau, the Instruc-
tional Media Center, and the Study. Comprehensive tape recordings
were made of all encounters-between faculty members in the selected
academic areas and the specialists specified in the procedures.
Their work was guided by the sets of procedures outlined in the model.
The simulation was aimed at providing further feedback as to effi-
ciency and effectiveness of the model. The answer sought in assessing
the reliability of the DS model, or set of procedures, was whether
or not different groups of participants using the same set of pro-
cedures can consistently produce an operative' Is in an efficient
manner.

Several experimental designs were proposed for testing the model.
Time and staff limitation permitted the investigators to attempt only
one of these designs, Figure 4.



Figure 4

FIELD TEST DESIGN OF INSTRUCTIONAL DEVELOPMENT SYSTEMS (DS)

Course 1 Course 2

_

......--

Specialist
Group I

nstructor nstruc ornstructor : nstructor 1

IS(A) IS(C)

Specialist
croup II

IS(B) IS(D)

A certain sum of operating capital was allotted each of the four
instructors. InStructors A and C worked with Specialist Group I,
following a prescribed set of procedures. Instructors B and :D follow
ed the same set of procedures with a different group of Specialists,
representing the same areas as Group I. Various comparisons of the
"products" IS(A) through (D)' were attempted to indicate the comparative
efficiency and reliability of the hypothesized model, or developmental
system, or set of procedures, or instructional, systems developmental
activities.
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CHAPTER III: RESULTS

The investigation in Part A of this study was concerned with

(1) analyzing and evaluating instructional development activities

at. Michigan State University and (2) developing hypothetical models

for incorporating media in instructional systems development. The

findings of these analyses are reported in three parts. The first

is a brief review of major policies governing the inception and

growth of media and instructional development services at Michigan

State University. The second part consists of a step-by-step ac-

count of decisions involved in introducilig media innovations in

selected courses of study. The third part is .a discussion of hypo-

thetical procedural and organizational models proposed for incor-

porating media in college teaching.

Organizational Support for Instructional Media Innovation

Presently, the newer media of communications are considered

an integral part of many courses having large enrollments, as well

as, tools for improving instruction in classes of conventional

size. Few departments operate without some reliance on films,

televised materials, projected visuels, and other graphics. In-

struction in some courses depends heavily on the technical ad-

vantages inherent in newer media forms, generally, the intro-

duction of media into courses is a voluntary decision of faculty

committees and individual professors. Technical assistance from

personnel in the Audiovisual Centers Closed Circuit Television De-

partment, and various other University specialists is available

upon request.

Instructional media support agencies at Michigan State have

no jurisdiction over course development policies in Colleges or

departments. However, the very nature of media innovation influ-

eaaes changes in teaching methodology. The type of influence

exerted on teaching by tbo design function of University media

agencies is similar to that of commercial publishers who produce

college texts. Production and implementation of the newer media

in a limited way putsthe University in the publishing business

and subjects it to All the complex demands of such enterprise.

Establishing the Audiovisual Center

The establishment of audiovisual services was guided by the

exploratory work of two appointed faculty committees in 1950 and

1951. One committee was organized from the faculty of the. Basic

College (subsequently replaced by University College), a division

of the University charged with providing the first two years of

basic education for freshmen and sophomores in all other divisions.

11



The efforts of this committee over the later work of an all-

University committee, chaired by Dr. William H. Combs, Dear of

University Services. This group studied the possible centralization
of audiovisual service for the whole institution. Up to that time

the procurement of audiovisual materials and proVisions of equip-

ment was largely the responvibility of individual faculty members

and adacemic departments and resulted in some department-centered

equipnent pools. The work o.' University-wide committee covered

a three-year period and included a survey of existing materials

and equipment (maps, globes, etc.). The committee's meow nda-
tions are summarized as-follows:

1. A centralized audiovisual service should be estab-

lished providing a strong on-campus service (pro-

jection service, graphics production, and film

circulation).

2. A director should be hired to plan and develop

the services such a center could feasibly offer,

since the committee itself could not agree on

specifics, (Dr. Charles F. Schuller, the present
director, was appointed to this post in February

of 1952.)

The underlying purpose of the Audiovisual Center
shCuld be the improvement of instruction. (It

was felt that the provision of facilities and
services would be a means of encouraging the

faculty to analyze their whole teaching program
and to experiment with new and improved methods.)

On the basis of these guidelines operational plans were laid

fur an Audiovisual Center, including support and staffing. An early

proposal to have each academic department allocate a certain amount

of money to be spent in the Center was rejected. Instead, each de-

partment was directed to transfer funds out of its supplies and

service budget to pay for the charges which the Center billed.

This arrangement slowed acceptance and use of audiovisual services,

particularly in years of slim department budget appropriations.
Additional progress toward the goal of liberalized audiovisual

service wan achieved in 1965 by an announcement to the faculty

that film :equipment rentals no longer would be charged to depart-

mental budgets, but mould be supported by a general University appro-

priation. In effect, this permitted "free" use of certain services

and materials by any faculty member within reab...ble limits.

Motion picture film and graphics production were nclt included in

this allowance.

12



Professional staff members at the Center were chosen primarily

on the basis of their knowledge of effective educational practices

and secondly on their experience in the media field. This ongoing

policy has dAveloped an eschelon of media specialists who can deal

on a high level with instructional problems from various disciplines.

Originating Closed-Circuit Television Facilities

The origin of television usage for course instruction can be

traced back to the 1951-54 period, during which closed-circuit

programming and television broadcasts began on campuses. Studio

facilities established in the Electrical Engineering Building were

interconnected by cable with the College of Engineering and

Auditorium Building. Some instructional presentations were sent

via cable to classes meeting at these locations, while others were

kinescoped for use on cooperating commercial television stations.

These early film recordings of television lessons were the fore-

runners of course instruction later offered on the University's own

television station, W1AR-TV, Channel 57 (now replaced by WMSB,

Channel 10). The gradual expansion of closed-circuit television

was technically supervised and aided by the Television Department

staff, directed by Dr. Armand Hunter. Early decisions were sup-

ported by reactions to letters President Hannah sent to a number

of University Staff members seeking their opinions on the further

development of televised instruction on the campus. Later a tele-

vision studio was constructed in the College of Veterinary Medicine

and by the winter quarter of 1956 was in nse to demonstrate animal

surgery procedures and other physiological studies. This somewhat

space-limited studio was occasionally used by other academic de-

partments as interest in television grew.

The current Closed-Circuit Television offices, studios, and

video -tape recording facilities in Erickson Hall were installed

under the supervision of Dr. Colby Lewis and J. D. Davis. On

J'gy 1, 1962, the responsibility for Closed-Circuit Television

was shifted from the Division of Broadcasting to the Provost's

Office. This step was taken to more clearly distinguish the pur-

poses of the medium for on-campus instruction and to more effectively

coordinate the relationship to teaching. More recently Closed-

Circuit TeleVision has-been incorporated as a division of the In-

structional Media Center Wrmerly known as the Audiovisual Center).

Closed-Circuit Television is only remotely connected with the

television and radio broadcast facilities st Michigan State. Broad-

cast fecil4tied of television station MOB and radio station WKAR

are intended to aid the University in fulfilling its obligations

of service to ths community and State as a Land Grant College.

Closed-Circuit Television is wholly concerned with instruction for

the on-campus student population.
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The;facilities of Closed-Circuit Television are directly sub.
sidizod by the University general funds, and no charges are made

to the individual faculty_member of departments for production or
transmission costs of televised courses.

Ince tion of the Educational Develo ment Pro am

The Educational Development Program is a division of the Pro-

vost's Office responsible to the faculty and the administration
in the continuing work toward improvement of the educational oppor-

tunities provided for students. This office helps to coordinate

the tremendous academic expertise found on the campus. It helps

to facilitate the development of new academic ideas, procedures,
and models. It attempts to develop research data for more scienti-

fic resolution of problems and issues which previously had to be
decided on <a prior or intuitive base. It communicates new move-
ments, new breakthroughs, and new innovations from one segment of

the University to the other., It attempts also to stimulate faculty
thinking about academic .and curricular improvement throughout the

University.

A. recognizable surge in educational development at Michigan
State University occurred in January of 1959. At that time
President Hannah charged the Committee on the Future of the 'Uni-
versity with the complete evaluation of Michigan State University.
This charge was motivated by a growing concern for expanding enroll-
ments, exploding knowledge and limited resources. The report of

the Committee was published in the summer of 1959 and was received

with enthusiasm by the faculty. Many of the recommendations of
the Committee were brought to fruition. As a result of the report,
considerable attention was directed by the faculty to the academic
strengths and weaknesses In the University. Individual departments

and groups began a tentative scrutiny of their curricula.

A second forward thrust in educational development was made

in March, 1961, through the establishment of the "Seven Point
Program." This program enunciated a set of academic principles
with the purpose of helping the University meet the new demands

being made upon it. The "Seven Point Program" seemed to lack
the breadth of impact of the report of the Committee on the Future

of the University. However, a study of currucular indices indi-
cates that the proposal to evaluate curricula and consider intro-
duction of the seven academic points was generally accepted, en-
dorsed, and implemented by numerous dynamic and energetic faculty
groups.
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In February of 1963 a third wave of academic development was
launched. For the first time the term Educational Development
Program (EDP) was introduced. Thirty-one tentative curricular
guidelines were distributed for Almadea2m221E. This program
created great faculty conceTn. Many faculty members, expressed fear,
that a "master design" was being imposed'upon the curriculum.
These fears, were unfounded. Nevertheless, organized study of the
guidelines was dropped. Once again, evidence indicates that the
proposals' had remarkable impact, Major course and curriculum
studies were started in most departments of the University. .com-
bluations of the thirty-one guidelines and the seven points were
studied in detail. SignificantlY, most curricular revisions tended
to be in line with the seven points and the thirtysione guidelines.

In June of 1963, the University through its committees and
councils officially approved three. of the guidelines: "Retention
of the quarter systein," "180 credits minimum for graduation," and
the concept of "larger Uocks of credit." These three faculty
approved guidelines paved the way for full-scale curricular revi-
sion which has now spread throughout the University.

With the, establishment of the :Educational Development Program
in February, 1963, the University requested general education
support from the Yord Foundation Dana for the Advancement of Educe-
tion. The original proposal requested a major grant to be used
principally for the release of faculty time to study the academic,
non-academic, and co-curricular aspects of the University. The
Ford Famndation studied the request and suggested that prior to
further consideration of the proposal a, profile of the University
should be developed from which the Foundation might judge the
potentiality for success of the proposal. In the spring of 1963,
the Ad Hoc Committee for Economic Projections developed the pro.
file. During the summer of 1963, the Educational Policies Commit-
tee recast the proposal. Both the profile and the new proposal
were submitted to the entire University faculty, were considered
and approved by the Academic Council.and the Board of Trustees.
The new proposal was submitted in November of 1963. The Founda-
tion studied this proposal over the ensuing months. After most
careful consideration, the Board of the Ford Foundation decided
that it should not make a major educational development grant to
a large public university (all previous Ford Foundation grants of
this nature had been made to private or Church-related institutions).
After several months of consideration, the Foundation decided to
support the University modestly to initiate an Educational Develop-
ment Program. The amount of the grant approved on July 24, 1964,
was $440,000 to be used in a three-year period to study the curri-
culum; the learning-teaching process, and the utilization of faculty,
financial, and physical resources.



With a modest grant, the University was faced with a series

of critical decisions relative to the use of educational develOp-

ment Iunds. The second proposal submitted in November, 1963, had

placed equal emphasis upon the study of the development of the

graduate and undergraduate program. The limitation on resources

forced the decision that for the present the program would be

limited to` undergraduate development. This decision was in line

with the developing nation-side concern related to the survival

of the undergraduate programs. In the fall of 1964, the total

on-campus 'enrollment of the University was 31,459. Of these en-

rollments, 25,963 were undergraduates and 5,496 were graduates.

This vast preponderance of undergraduates, coupled with the deep

concern for undergraduate education expressed by President Hannah

and the Board of Trustees at the May, 1964, meeting, reinforced

this decision.

The most succinct statement of the Educational Developm(ct

Program objectives was provided as a newspaper release on Friday,

July24, 1964. At this time a story indicating the_University's

acceptance of the grant from the Ford roundation was announced.

The statement was as follows:

The Educational' Development Program will be devoted

to the development and implementation of a set of

educational principles and procedures at Michigan

State University which will be developed and approved

by the general faculty and which will preserve and

improve undergraduate education in the face of

increasing enrollmoluts, potentially limited finan-

cial resources, a growing Shortage of faculty per-

sonnel and an explosive increase in the amount and

complexity of knowledge.

The purposes of the office of the Director of the Educational

Development Program are:

1. To identify major problems in the areas of the curriculum,

the learning-teaching process and the utilization of fac-

ulty; financial and physical resources.

To stimulate and,conduct research rhich will suggest solu-

turns to identified problems.

To undertake projects and studies which give promise of

improving both the quality and the efficiency of the under-

graduate program.
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To support and provide service to groups interested in
experimentation with new procedures and methods of learn-
ing and teaching.

To facilitate implementation of faculty and administration-
approved solutions to problms.

To identify and communicate progress in research, experi-
mentation, and implementation.

Since the EduCational Development Program function is to coordi-
nate, facilitate, communicate, and stimulate educational development,
there appears to be little reason forcreating an extensive organi--
tation. The office of the Educational Development Program does not
wish to duplicate any organization, structure, or capability already
present in the UniVersity4 In addition, it wishes to conserve its
modest resources for academ10-development projects. At present,
the Educational Development project consists of a Director, an
Assistant Director, and secretaries. Beyond this small core staff,
a number of experts from the regular University faculty are supported
on a part-time, released...time basis to provide necessary guidance
and help in the implementation of faculty-designed projects. In
addition, the Educational Development Program is receiving material
support from such groups as 1institutitat4ilitesearch, Evaluation
Services, Closed-circuit Television, and the Audioviaual Center.
The Educational Development Program hopes to be able to provide
a focal point for at present unstructured capabilities in such
areas as programmed learning and computer assisted instruction.
If additional help is needed, it will be placed within the frame-
work of existing structures;

The Educational Development Program functions on a project
base. Projects related to undergraduate education and submitted
by faculty members, faculty groups, faculty committees, depart-
ments, colleges of the administration are supported by the develop-
ment funds.
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!tens of Media Innovation in Selected Courses of Stud

The analysis of steps followed in innovating media in courses
of study at Michigan State University necessarily depended heavily
on the recall of faculty members and media specialists who jointly
worked on these tasks. The information obtained from these sources,
in some cases, turned out to be too fragmentary to include in this
report. The courses reported are-described in terms of system
operation, results, system development, and costs. Only general
chronological development sequences are described since, in, most
cases, the participants could not verify specific step order.
The investigators used the available data to seek some natural
order in the development process. Interviewers mainly sought to
identify fairly gross aspects of the scope and kind of media inno-
vation that had occured:

1. Subject area?
2. How many class hours per term are involved in the innovation?
3. What facilities were required? (size of room, special type

of room) .

4. How many students per term received this instruction?
5. During which term did the innovated instruction begin?
6. What changes in technique were employed?
7. What services were required- -

a. During development stages?
b. During the actual instruction process?
Was any budget limitation imposed upon--
a. Development of the new program?
b. Operation of the new program?

9. What were the student prerequisites for enrolling for the
new course?

10. What was the course organization? (In terms of hours of
lecture, lab, discussion and other.)

11. Was the content of the course being changed as well?
12. Were any other persons involved in the process of changing

the content? Who were they (it terms of their function
or job)?

13. Were any other persons involved in the process of changing
the methods of instruction? Who?

14. How many man-hours were involved in developing the new program?
How many man-hours for each person involved?

15. What personnel were required in the instruction process
under the new program?

16. Did this constitute any change in personnel (from those
involved in the course prior to the changes now achieved)?

Information obtained by answers to these queations is presented
in the eight cas2 reports which follow.



Course: Accounting 210 and 211
Department of Accounting and Finiucial Administration
College of Business

Media: CLOSED CIRCUIT TELEVISION WITH TALK-BACK PHONES;
2 x 2 SLIDES

racultx Members Retortill$: Prof. John W. Ruswinckel
Dr. James D. Edwards

INSTRUCTIONAL SYSTEM OPERATION

Accounting 210 and 211 comprise the first two terms of study
in fundamentals of accounting. A one-hour lecture is presented
each week to a large group of from 250-400 students. This is a
live lecture by the professor who makes extensive use of 2 x 2
slides to illustrate the accounting forms and entries. These
slides provide a large projected image and are usually presented
as a series so that the development of a particular accounting
form can be clearly illustrated.

This same group of students is divided into recitation
sections of 40-50 students each, which meet for the same hour
three times per week. Each of these sections is supervised by a
graduate assistant or a senior accounting student but the session
is conducted by the lecturer- professor via Closed Circuit Tele-
vision. With the aid of a talk-back phone system, he conducts a
question and answer session with students selected from each
section.

Each session consists of reviewing a problem that had been
assigned to the students to be worked out prior to the class
meeting. Any student in any of the eight sections may be called
upon to answer a question of the instructor via the telephone
facilities. All of the students in all of the recitation sections
that are meeting at this time are able to hear the questions and the
student responses and are able to see the professor on the TV
monitor. Prior to or following the televised session, the person
supervising the recitation section will answer any questions that
the students have. Also, office hours are maintained by the
professor and the graduate assistants during which the students
may have individual conferences.

.1>

Other personnel required by this instructional system are
the television technicians involved in the CCTV studio. Required
are two cameramen, one director, and one video engineer who could
also handle the audio controls. In addition, a student of tele-
vision production usually acts a floor manager and one or two other
students may assist at audio control and switching. During the
large - group lecture, a graduate assistant operate* the slide projec-
tor.
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Results ..-

I. More uniform instruction occurs than would be the case
with several instructors conducting the recitation
sessions.

2. All the students are taught by a ranking professor.

3. The use of visuals is simplified.

4. The 2 x 2 slides used in large-group instruction permit
more efficient presentation of information than chalk-

board presentation. Also, this medium permits the visual
presentation of an entire accounting form.

The course is More structured, better prepared.

6. There is less sidetracking from irrelevant questions in
recitation periods.

The professor feels that eight recitation classrooms is
the maximum number with which he should interact using
the CCTV talk-back system.. More sections than this
would place too great a limit on the student
participation.



INSTRUCTIONAL SYSTEM DEVELOPMENT

Initiation

The Accounting Department in the College of Business was

faced with the general problems of increasing numbers of students

and a reduction in iltaff services amounting to two full-time

professorial positions. Influenced by reports of successful

teaching of accounting via CCTV at the University of Houston and

at Pennsylvania State University, the Department Chairman decided

to attempt a similar project using the Michigan State University

CCTV facilities.

The decision for this development was influenced by an over-

all University study of objectives and costs and a proposed policy

to provide budget support and incentive for departments
demonstrating ingenuity in the use of resources.

Procedures

The Department Chairman visited the CCTV facilities at

Michigan State University and inquired as to their availability.

He then offered the opportunity for a television teaching assign-

ment to a selected staff member. He indicated to this person

that department policy was to develop new means for instruction

and the opportunity was being offered for him to participate. The

staff member accepted thd assignment and commenced work.

As a result of the examination of available research at the

University of Houston and the other forementioned studies of

classroom utilization of.TV, the Accounting Department made the

following decisions: (1) the presence of a live instructor is

required in the TV receiiiing- recitation classroom; (2) live large-

group lectures by the television teacher help him to identify with

the student.

In addition to the then-existing facilities of CCTV for

student feedback, improVed talk-back capabilities were designed

and installed on the campus by the Michigan Bell Telephone

Company. The purpose of using the talk-back system was to permit

instructor evaluation of student understanding during the

recitation sessions.

In order to determine the feasibility of this method of

instruction, a study was made during the spring quarter of 1959.

One half of the course was taught by means of CCTV, as described,

and the other ono-half was taught without using the medium. No

significant difference was detected between the value of experi-

ences for the student. The television professor worked closely

with Evaluation Services in developing student attitude tests



regarding the televised courses.
student attitudes towards the use
able as they had more exposure to
Seventy-five to seventy-eight per
the use of television.

The results of these showed that
of television became more favor-
it (i.e. later in the course).
cent of the students accepted

Costs

The following analysis of costs was prepared by Part B.

CCTV instructional costs consist of six elements:

1, A pro-rated portion of central originating facilities
costs, which attach to courses on an hours-of-usage
basis. The pro-ration rate depends upon whether the
lectures are live, or playbacks of previously-taped
lectures.

A pro-rated portion of distribution costs, which attach
to courses on a student enrollment basis.

3. Permanent faculty time for lecturing and supervision.

4. Supporting personnel (proctors and assistants).

5. Special materials (film clips, graphics, exam materials,
etc.).

6. Occupancy costs for viewing rooms.

All of these cost elements are included in the analysis of
Accounting by CCTV from fall, 1959, through spring, 1964.

Staffing and enrollment records were kept by the department
during the five-year period of teaching the first two quarters of
the three-term sequence of Principles of Accounting courses.
Senior professors were used as lecturers in all three courses. In

the CCTV courses, doctoral candidates and later masters' degree
candidates, and during some quarters, superior seniors were used
as viewing room proctors and graders. Open office hours were held
by doctoral students with teaching experience. In the third
course, doctoral candidates staffed the recitation sections.

Average annual enrollments were AFA 210, 1154; AFA 211, 907;
AFA 212, 641. After TV courses were moved to new quarters in
1961, section, sixes in all these courses held quite uniform at
about 35 persons per room, Average classroom staffing (aalary)
costs per enrollment were $12.92, $14.67, and $14.94 for the
three courses. Staffing costs were lowest in quarters when hourly-
paid accounting seniors served as proctors; staffing costs were
highest when senior professors took over one or more recitation
sections.
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Lecture sizes varied from 147 to 368 for the TV courses, and
from 109 to 210 for the non-TV course. Average lecture sizes for
the three courses were 251, 222, and 169.

Classroom staffing is only one of the costs, however.. Using
media such as CCTV, there are associated production and facilities
costs. A study which the project staff made of CCTV production
costs shows a program originating cost of $43.96 per hour of live
telecast. AFA courses use talk-back facilities, which adds a cost
of $127.59 per month, or $.74 per enrollment for an average
quarter. The third cost element is distribution cost through the
campus network and to viewers through sets in viewing rooms.
Average distribution cost per classroom for an hour of viewing
time is $.40. The distribution costs in a particular quarter
depend on how many viewing rooms are in use. A fourth cost is
occupancy of classrooms (depreciation, maintenance; and
utilities), which amounts to $.63 per room per hour.

In Figure 5 , the average costs per term for each of the
three courses are given, with supporting details in Figure 6.

Comparison with Prior StudE

In 1962, Instructor Robert Mogis made a cost analysis of
,accounting by CCTV for the two courses for the 1961-62 academic
year. Costs per student credit hour shown by his study and by the
current project are remarkably comparable, considering that many
fixed costs were included in the current study and not in the
prior one.

Mogis study:
210-211, TV $6.41
210-211, Non-TV 4.49.

Current study:
210, TV $6.59
211, TV 7.40
212, Non-TV 5.15

In considering the figures given here, the reader should bear
in mind that almost every costing step required arbitrary assump-
tions about equipment life, salary levels for personnel categories,
allocation of occupancy costs and of studio overheads, and other
elements, and many averagings of data.

Recommendations

There is a definite need for special assistance for faculty
with regard to advisement of learning theory, production of
graphics, evaluation and communications.
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Figure 5

SUMMARY OF INSTRUCTIONAL COSTS
PRINCIPLES OF ACCOUNTING COURSES

210 TV 211 TV 212 Non-TV

Classroom staffing cost,
per average quarter $4,974 $4,430 $3,182

Originating cost, per
average quarter 2,022 1,802

Talk-back facility cost,
per average quarter 284 223

Distribution cost, per
average quarter

Classroom occupancy cost,
per average quarter

TOTAL INSTRUCTIONAL COST,
PER AVERAGE QUARTER

Average instructional cost,
per student credit hour

129 91

203 163 115

401 441.122 1221

$6.59 $7.40 $5.15



Figure 6

SUPPORTING INSTRUCTIONAL COST DATA
PRINCIPLES OF ACCOUNTING COURSES

210 TV 211 TV 212 Non-TV

Quarters of experience
included in data 15 11 15

Annual enrollment range 1025-1224 843-918 553-730

Average quarterly
enrollment 385 302 213

Average lecture size 251 222 169

Average number of
lecture groups 1.53 1.36 1.26

Average classroom staffing
cost per enrollment 412.92 $14.67 $14.94

Average hours of broadcast
per quarter 46 41 38

(recitation)

Average originating cost
per hour broadcast $43.96 $43.96

Talk-back facility cost
. per enrollment, average
quarter $.74 $.74

Average number of viewing
rooms used

Average distribution cost
per hour of broadcast

Depreciation, utilities, and
maintenance per class hour
($.63 per room)

25

7 6.3 4.8
(recitation)

$2.80 $2.21

$4.41 $3.97 $3.02



Figure 7

STAFFING COST DATA
ACCOUNTING COURSES BY CCTV

210 TV 211 TV 212 Non-TV

15

3,205

$47,886

$14.94

*Calculated on basis of two hours work outside classroom for each
hour in class. Salary rates attributed: Professor, $12.00 per
hour; Associate Professor, $10.25 per hour; Assistant Professor*
$8.25 per hour; Instructor, $4.00 per hour; Graduate Assistant,
$3.33 per hour; and Seniors, $2.00 per hour.

Quarters covered in data 15 11

Enrollments 5,772 3,324

Salary costs* $74,580 $48,780

Cost per enrollment $12.92 $14.67

Total Hours for various categories during the quarters covered, as

calculated from departmental staffing records were

210 TV 211 TV 212 Non -TV

Quarters covered 15 11 15

Professor 2670 hrs. 1680 hrs. 720 hrs.

Associate professor .... .... 1080 hrs.

Assistant Professor - - -- .... 150 hrs.

Instructor .... .... 360 hrs.

Half-time Instructor 7200 hrs. 5040 hrs. 6300 hrs.

Graduate Assistant 2340 hrs. 1080 hrs. 90 hrs.

Senior (Acct'g. major) 2970 hrs. 2430 hrs. - - -- hrs.
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Course: Introductory Chemistry 101 and 102
Department of Chemistry
College of Natural Science

Media: FILMS, 16mm, SOUND (To provide lab data)

Disstq Members. Reporting: Dr. Carl R. Brubaker, Jr.
Mr. Layton Maybrey

INSTRUCTIONAL SYSTEM OPERATION

Introductory Chemistry 101 and .102 is a two-course sequence in

general chemistry for non-chemistry majors. Students meet for two

large group lectures and a three-hour laboratory,period each week.

Five of the lab sessions each term consist of conventional laboratory-

type experiences. On alternate weeks, the students view a filmed ex-

periment and write up the results. There are nine filmed experiments

in all. Four lab sections are scheduled to meet at the same time. Two

sections meet ta separate regular chemistry labs for the conventional

lab experience; the other two lab sections are combined and meet in a

recitation room where the films are viewed. Only one graduate assis-

tant is in charge of the filmed session, which results in a 25% saving

in graduate assistant time.

Results

1. The experiments on film provide a familiarity with advanced

experiments which the studen s could not perform themselves,

although the principles are within their ability to grasp.

A more varied and interesting experience is provided than

that resulting from the more typical cookbook, service course

laboratories. Even the "wet" lab experiences were specially

designed for this course.

An answer is provided to the possible elimination of laboratory

from all or part of general chemistry for non-science majors.

Due to large increases in enrollment, the cost of additional

laboratory facilities has led some institutions to adopt.just.

such measures. The approach taken here has reduced the lab

space needed by 50% and the assistant time has been reduced

25%. In one term (fall, 1963) $3000 was saved in graduate
assistant's salaries, and it was possible to teach the

course in two laboratory rooms instead of four.



Experiments are quantitative and are written up by the stu-
dent. The teachers feel that much greater student interest
is aroused by"getting numerical results on unknowns and in
making things, than in telling What happened when "A" was
mixed with "B."

Proper use of the films requires a thorough briefing, a first
viewing of the film, a discussion, and a second viewing of
the film. Data from the film is printed and handed out so
that the students are free to concentrate on the filmed events
and are not distracted by having to take copious notes.

Of the films used for Chemistry 101, and most effective, ped-
agogically, seems .to be the one on atomic spectroscopy, while
the best science seems to be contained in the one on heat
combustion. The students seem to enjoy the film on crystal
structure more than others.

Success of the laboratories and films depends on very thor-
ough planning and discussion of instruction with the graduate
assistants.

INSTRUCTIONAL SYSTEM DEVELOPMENT

Initiation

The Chemistry Department was faced with the problem of not having
enough laboratory space to continue the same instructional program for
non-majors that they had been providing. In considering alternative
solutions at a departmental staff meeting, Dr. Fred Dutton, a member
of the department and Chairman of the Educational Development Project
Committee of the College of Natural Science, mentioned the possibility
of using fans as a substitute for some lab experiences. This was
presented as an emergency measure and as a more desirable alternative
than eliminating lab entirely.

A curriculum committee in the Chemistry Department had been meet-
ing and discussing the problem. They invited consultants to meet with
them, including Dr. Horace Hartsell of the Audiovisual Center. Because
of the characteristics of the film medium, it was selected as a pos-
sible solution which Should be studied further and presented in the
form of a proposal.

Procedures

Professors McCarty and Popov, of the Chemistry Department, con-
sulted with Layton Maybrey (Head of Film Production, Audiovisual Cen-
ter) regarding the production of ten lectures on film. Originally, the
thinking was for each lecture to be of forty-five minutes duration.
After discussion with Mr, Maybrey.and further consideration 0 certain
characteristics of the motion picture medium, it was decided to produce

shorter length films that would be an integrated part of the "dry" lab
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period.

A proposal was made to the Provost for the prOduction of nine

films at a cost of $21000. The proposal was approved and Dr. Carl M.

Brubaker was released froM other duties for the spring and summer terms

of 1963 to represent the Chemistry Department in working with Film Pro-

duction.- During the winter of 1962 -63, Dr. Brubaker, Dr. Richard H.

Schwendeman, and Dr. Donald A. McQuarrie worked to select the major

topics and to develop a course syllabus.

Many discussions between Dr. Brubaker and Mr. HAybrey resulted in

a film format consisting of short sequences separated by fade-out and
fade-in during which the film can be.stopped and discussion can take

place. Dr. Brubabker would prepare. a script and then three or more con-

ferences with Layton Maybrey would be required in order to refine the

script and communicate to the film producer all the points involved.

After filming was completed, answer prints were shown to members

of the Chemistry Department. A few technical errors were noted and cor-

rected and the films were approved. Final corrections and the addition

of sound to the titles was completed and the first prints were produced

for classroom use in the fall of 1963.

Class usage of the films revealed the need for a few further re-

visions. Also, it was found that the amount of data presented in the

films was too much to permit the students to take adequate notes and

still see everything that was presented. As a result, handouts we
developed which were given to the students. These contained much of

the raw data for the experiment and permitted the students to attend

closer to the film presentation. Dr. Schwendeman and Dr. McQuarrie

worked in planning film and "wet" lab experiments during the first year

and refined the procedures involved. Drs. Hick and Bateman supervised

the new laboratory experiments and made any necessary revisions.

Costs

The following cost analysis was prepared by Part B.
In addition to the production costs for the nine color films,

there was a large investment of time and materials in the Chemistry

Department. The costs are summarized as follows:

Chemistry Department:

Approximately 1440 hours of professorial time,
100 hours of instructor time, 1580 hours of
assistants' time, and 40 hours of secretarial
time $19,626.40

Chemistry materials, net of re-usable portions __3,498.20

$23,124.60



Audiovisual Department:

Direct costs of film production* $24,200.00

Total costs for 139 Oputes of color film $47,324.60

Average cost per minute
akV4:-Lf

MIIMIN1111111111111111MMIS

$340.

* These ff.gures do not include some AVC staff time for film design
and direction, IlltIrAVC overhead and amortization of equipment used.

Recommendations

More time should have been allowed for the project. Instead of
the six months lead time provided, a year should have been planned.'

The musical background used in some of the films should have been
omitted from the actual demonstration part of the films; it proved to
be distracting at some points (too loud and on occasion, humorous).
There would be no objection to the msuic during the title and trailer
portions of the films.

Professional evaluation should be involved and a controlled study
conducted in order to evaluate the effectiveness of this approach as
compared to using all "wet" labs. Time and space problems did not per-
mit this type of study when the project was affected.

Experimentation with the use of 2 x 2 slides as originally
planned should still be tried. The plan was to use some 2 x 2 slides
to prepare the student for the film. Time restrictions did not permit
this development.

More films should now be made in order to provide a degree of
flexibility in the program. One or more additional films would permit
one or more of the present lab films to be used in the lecture setting
if so desired by the instructors involved during a given term. Also,
a selection of nine or ten filmed lab sessions from a possible larger
collection would better serve to allow for the desires of the instruc-
tors, In a given term, the instructors would have to agree on the par-
ticular selection to be used in order to make use of a common examin-
ation.



Course: Harmony and Aural Harmony
Department of Music
College of Arts and Letters

Media: PROGRAMMED INSTRUCTION, TEXT AND AUDIO TAPE

Facultlitiniem: Dr. Merrell L. Sherburn
Dr. Paul O. Harder

INSTRUCTIONAL SYSTEM OPERATION

The subjects of harmony and aural harmony are taught in separate
courses, three terms of Basic Harmony and-three of Advanced, three
terms of Aural Harmony and three of Advanced Aural Harmony. The basic
harmony classes meet three times each week in large group sections, dur-
ing which lectures are presented. An overhead projector is used during
the lectures, and the text materials have been put in programmed form
for the first year's work.

Aural Harmony classes meet two times each week, one session per
week, in the language lab where key lessons are presented. This forces
a certain pace to be maintained in the course. The students also work
independently with the rest of the required audio tapes using the re-
cording and playback facilities of the listening room in the music
building and the language lab, when it is open to "library" use. The
audio programs on the tapes are in linear form. The purpose of the
aural programs is to develop ear training, or "music memory," and the
ability to take music dictation.

The other part of the Aural Harmony course consists of training
in sight singing. This is taught in a regular classroom situation,
meeting one hour each week. Tape recording is used in this portion of
the course as well. After a mid-term examination in sight singing,
administered individually, the students are encouraged to take self-
administered sight singing tests using a tape recorder. The test is
presented in written form and the student records his vocal response.
The student's performance is rated by a graduate assistant who listens
to the tape and scores the test by subtracting points for each mis-
take. This evaluation becomes much more objective than is normally
the case in testing for this ability. The student is rated more on
his relative response, not on absolute pitch.

In addition to being more objective (there is no opportunity for
giving prompts to the student, which can occur inadvertently when such
tests are administered live) the grading time is reduced by about one-
half due to the fact that explanation time by the teacher would be re-
quired in a "live" exam. A check on the operation has revealed no
evidence of cheating.
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Results

1. When the language lab and tapes were first used for ear train-
ing and music dictation, two sections were assigned to test its
effectiveness. These student did significantly better than
the naa-lab students who met in a conventional classroom set-
ting.

At first the theory classes met two times per week in sections
of 85 students using conventional materials. This did not
prove satisfactory.

Better results were obtained when they met three times per
week (us per class) and used the programmed text and an
overhead projector..

A completely independent study plan for lab work (for ear
training and dictation) was tried at first. This was not
satisfactory^because some students did not assume the
responsibility of scheduling themselves gor lab work.

As a result of using the programmed text, exam grades were
higher. There were more A's and fewer failures.

INSTRUCTIONAL SYSTEM DEVELOPMENT

Initiation

In 1958 the faculty of the Music Department was concerned over
the inability of many students to develop the harmony skills to the
desired level. It was found that the cause was generally a failure
on the part of the student to practice the skill sufficiently during
the%ten-week term, At about this same time, President Hannah spoke
to the faculty and emphasized the need for new methods of instruction
and the assignment of more responsibility to the students. Also, at
this time interest was mounting in programmed instruction and in the
use of language laboratories.

As a result of all these developments, Dr. Sherburn suggested to
the Department Chairman, Dr. Owen Reed, that the use of tape record-
ings might solve the practical problem of providing more practice
without increasing the number of faculty members. Dr. Reed provided
the magnetic tape and encouraged Dr. Sherburn to develop the aural
programs.

Procedures

Dr. Sherburn was assigned all of the aural harmony sections and
was provided with the tape needed. Over a period of four years he has



developed some 300 plus tapes. No released time was provided.

The language lab was available during certain hours and its staff
was very cooperative in making the facilities available and in helping

to keep the tapes in good condition. As indicated earlier, indepen-

dent use of the lab was tried first but this did not prove satisfactory.
The freshmen students needed to have the pace set for them. By pacing

the students, a mid-term exam can be employed and this becomes every
useful diagnostic instrument with time left to make up some deficiencies
uncovered.

Dr. Sherburn acquired his knowledge of programming techniques by

reading the available literature on the topic.

Dr. Harder developed the first programmed text (for Harmony 180)

and began using it in the spring term of 1963. Programs for Harmony

181 and 182 were developed during 1964-65. Programs were first used

in mimeograph form in order to permit revisions. Frames were first
written on cards when Dr. Harder was less certain of the best sequence
of the content. The text for Harmony 180 has now been published.,

Costs

Costs have been minimal due to the availability of the language

lab and the fact that tapes were developed without providing released

faculty time. From $300 to $400 was provided each year for tapes,
This was obtained from University research funds. For the development

of the programmed texts for Harmony, Dr. Harder received funds for

secretarial help and printing costs from the Educational Development
Program of the University.

Recommendations

1. Some of the aural tapes should be revised and recorded under

more professional conditions (i.e., eliminating background
noises and in proper acoustical surroundings).

2. Some of the verbal information on the aural tapes could be
transferred to printed form which would make the process
more efficient (reading is faster than listening).

There is need for a more adequate listen-record lab in the
music building.

The text programs for harmony (theory) could be written with
more variety in the type of frame.



5. It would have been better if the text programs could have
been developed more slowly, making use of comparative
sections and representative students to test the effect-
iveness of the programs.

6. The tests employed are usually of the constructed response
type which means thst the testing services of Evaluation
Services have not been employed. There is a need to try out
some machine-scored tests and to determine the correlation
between these and the constructed response type normally
used.



Courses: Natural Science 181, 182, and 183
Department of Natural Science
University College

Media: PROGRAMMED INSTRUCTION

Faculty Members Repor_tina; Dr. Chester A. Lawson
Dr. Mary A. Burmester
Dr. Clarence L. Schloemer
Dr. Floyd V. Monaghan
Dr. Clarence H. Nelson

INSTRUCTIONAL SYSTEM OPERATION

Natural Science 181, 182, and 183 constitutes a sequence of study
that is required of undergraduate students.

The text for each course is authored by members of the department
and is published by themichigan State University Press. Portions of
each volume have been written in programmed form. Some of these chap-
ters are programmed in a linear format while others use a modified
branching technique. The variation in style is due to the preferences
of the .authors.

Subject areas which have been programmed are genetics, scientific
classification, population genetics, the inheritance of sickle-cell
disease, linear equations of their graphs, and laboratory study of
the gas laws. Many partd of the texts have not been programmed due
both to the time and effort that programming requires and to a desire
by the faculty to retain portions of the texts in normal prose form.

Results

1. Some of the subject matter was easier for the students to
comprehend as a result of programming the material.

2. Because of the comprehension factor just mentioned, it became
possible to add new material to the course. In certain cases
this was new and difficult material which would probably not
be included if conventional text form were to be used.

3. In an experimental study of achievement gains resulting from
the use of programmed materials for one chapter versus using
regular text form materials, the results favored the program-
med materials when the teachers were new. There was no signi-
ficant difference when the teachers in both groups were ex-
perienced.

This same program resulted in smooth laboratory work (fewer
prdblems and less need for interactions with the instructor).
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5. The results of a student attitudinal questionnaireadminister-
ed in the fall of 1963 showed that the students favored the
programmed materials. The responses were more favorable by
the students in some teachers' classes than in others.

Other studies using pre and post tests showed a 70-75% in-
crease in learning. One of the programs showed an increase
in only 57%. This was a program that had been tried out with
a group of honor students. The dependent variables in this
case have not been clearly identified.

7. Repeat students using the programmed materials received noti-
ceably higher grades than repeat students who used only con-
ventional text materials.

8. Many students who did not approve of the programmed materials
were, from the nature of their responses, poor students of
English and probably had trouble reading the programs. (This
was personal reaction by one of the faculty.)

9. Some teachers reported that students were much better pre-
pared for discussion as a result of using the programmed
materials.

INSTRUCTIONAL SYSTEM DEVELOPMENT

Initiation

In the late 1950's the department of Natural Science was facing
the problems of increased student enrollments, the need for more facul-
ty members, and the ,restrictions of limited laboratory space.

The department considered numerous possible strategies that might
alleviate the problems, including the use of Closed Circuit Television,
none of which provided an answer that was satisfactory to the staff.
At about this time the work of B. F. Skinner and Norman Crowder in
programmed learning attracted the attention of Dr. C- A. Lawson, who
was the chairman of the department. The features of programmed learn-
ing held promise as a possible solution to some of the problems just
mentioned. It was felt that through the use of programmed materials
the teacher-student ratio could be increased and the student could be
made somewhat more responsible for his own learning.

Procedures

Dr. Lawson encouraged other members of the department to try their
hand at programming. As.a result, Dr. Alice Burmester programmed a
chapter on genetics. Dr. Lawson collaborated on the writing of the
program. This was followed by several programs developed by other
faculty members over a period of several years.
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The procedures used by the faculty when writing the programs

varied considerably. Direct professional assistance in terms of pro-

gramming techniques was not used (with the exception of some advice from

Dr. Komoski which is cited in the next paragraph). Individual faculty

members examined sample programs and then proceeded to develop their

own styles and procedures. In some instances a branching style was

used. The reason given in support of branching was that it provided

a means of "erasing" the mistakes made by explaining why the student

response was incorrect. This was felt to be particularly important

when the learning task involved problem solving. Other faculty members

favored a linear form in preparing the program, especially when the

content was mathematical in nature. A variety of page layouts were

tried in attempts to reduce the number of pages required and to sim-

plify the use of the program by reducing the amount of page turning

required (on the part of the student).
Various writing techniques were employed. In one case, two

faculty members worked as a team. This idea was obtained from

Dr. Kenneth Komoski, Director of the Center for Programmed Instruction

at Teachers College of Columbia University. Dr. Komoski was a

resource person brought to the campus through the efforts of a Learn-

ing Resources Committee that existed a few years ago. Be also suggested

that from three to five representative students be used to try out the

program as first written in order to identify difficult frames or gaps

that required further information. Rather than employ this technique,

the normal procedure of the department was to try a new program with

one or more sections of Natural Science students. The program was

used in mimeographed form for this try-out period. Difficult portions

were revised until an average error rate of 10% or less was achieved.

The team of two writers mentioned above worked in the following

manner. After identifying objectives in a detailed manner (both sub-

ject matter objectives and behavioral objectives), the content was

selected. Then each would write his own version of a given frame and

these would be compared. One of the frames or a compromise frame would

be adopted. Because of years of teaching experience with this subject

matter the writers were able to predict where erras would most likely

occur and even the nature of the errors. This facilitated the writing

of remedial frames to help "erase" misconceptions that would likely

arise. One student is quoted as saying, "This is as good as having a

private tutor at your elbow." A study was conducted to see if the use

of "scrambled" format yielded superior results over an "unscrambled"

one. The results showed no significant difference and the students

preferred the "unscrambled" style.
Another writer favored the use of large work sheets in order to

sequence the subject matter. He would then write up the detailed

materials for frames. (This would be typed and the individual frames

cut apart and then pasted up in the desired format.) Individual stu-

dents were used to try out certain portions of the program and a few

corrections were made.



As programs becc.me ready for trial, Dr. Clarence Nelson, who is
a member of Evaluation Services and of the Natural Science Department,
would assist in any experimental itudies that were conducted. He was
the person responsible for scoring and-analyzing the statistics ob-
tained from the evaluation instruments.

While most of the programs involve only the printed materials in
the text, the program on rock classification actually involves a cross
media approach since realia in the form of rock samples and visuals in
the form of 2 x 2 slides are an important part of the program. (see
the case referred to as The Rock Study.)

A few small grantk from University research funds were obtaizd
which helped to cover the costs of materials. These would be the de-
velopmental and try-out materials. In some cases the faculty: member
doing the programming has released time in the spring term, when over-
all student load for the Natural Science classes is lighter during
the spring term. Printing costs are not involved since the students
pay for the texts

Recommendations

1. Since the writing of programs requires considerably more time
than does the.writinc of conventional text Aaterials, (esti-
mates from different persons interviewed vary from five to
twenty times as long) released time should be provided to
the faculty member who desires to develop a programmed unit.

2. Portions of the program should be tried out with a few repre-
sentative students as the program is being written.

Linear programming requires less writing time unan does a
brandhing program.

Where analysis, synthesis, problem solving, or evaluation are
the behavioral objectives, a branching program seems more log-
ical; where the objectives are recall, recognition, or manual
skill, a linear format with a low error rate would be more
desirable.

5. When a team approach is used in the writing of a program, one
individual should not strongly dominate the other.

Programs should not be adopted for large scale use until they
have been thoroughly tested and all necessary revisions made.
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In order to obtain the desired results, the faculty members
using the program should favor its use.

When other media are to be used as part of the program, the
assistance of media specialists should be obtained and the
production time schedule that is established should be long
enough to permit thorough development of the materials.



Course: Pharmacotherapeutics 552
Depariment of Pharmacology
College of Veterinary Medicine

Media: CCTV AND OVERHEAD TRANSPARENCIES

Faculty Member Reporting: Dr. Clyde F. Cairy

INSTRUCTIONAL SYSTEM OPERATION

Pharmacotherapeutics 552 is the second in a sequence of two
courses assigned for third year students of veterinary medicine; 50

to 60 students are enrolled per term. The class schedule consists of
two lectures per week that last for one hour each, a two-hour long

laboratory dfAionstration (which is when CCTV is used), and a four-hour
laboratory perLod. In addition to the use of CCTV in the lab-demon-
stration period, extensive use is made of the overhead projector during
lectures. AleN a talk -back phone is used during the CCTV presentation
to (1) question students in order to check their perceptions, and (2)

answer questions that students raise.

Results.

1. The use of these two media makes the handling of information
easier. As a result, more content is presented to the stu-
dents. (This is the subjectie judgment of the instructor.)

2. More kinds of information can be presented, such as close-up
views,

3. Less preparation time is required for the telecasts after the
TV personnel and the instructor have worked together for.sev-
eral programs.

4. The students respond favorably to the use of TV because it
aids their observation of the demonstrations.

The TV lab sessions save instructional time since all 60 stu-
dents can see the demonstration at once. Otherwise, several
separate lab sessions would be required.

6. The use of the overhead projector in lectures permits more
content to be presented, aids in better sequencing of the con-
tent, and helps maintain the attention of the student.

7. Fifteen minutes of TV presentation requires between five and
six hours of preparation time, not including the work of CCTV
in producing graphics.



8. The faculty in the College of Veterinary Medicine are looking
with greater acceptance on the use of the newer media, as
evidenced by several college-wide seminars on the topic.

INSTRUCTIONAL SYSTEMS DEVELOPMENT

Initiation

Dr. Cairy has made extensive use of both CCTV and overhead pro-
jection in his Pharmacology courses. His use of CCTV began in 1957
and was his own idea. He tried it and became enthused over the
benefits derived from its use.

Procedure

When the occasion for TV use arises, Dr. Cairy contacts CCTV and
indic&tes his needs. A few days prior to the presentatienv the TV
director contacts Dr. Cairy and they go over the intended presentation.
Often they will meet in the studio-lab and the professor will demon-
strate the lesson to the director.

On the day of the presentation, the director, an engineer, two
cameramen and a lighting specialist come to the studio-lab to operate
the equipment. Professor Cairy uses a check list for the materials
that he will use. In addition to the TV personnel, he is aided by a
graduate assistant or two, and sometimes by a student. During the
telecast, Dr. Cairy observes a studio monitor and often gives signals
or comments t© the director in order to present a particular view.

Dr. Cairy produces his own overhead transparencies. His secretary
uses a typewriter with large print and a thermofax machine to prepare
verbal materials. Charts and diagrams are prepared by Dr. Cairy using
acetate sheets and special inks. Central Duplicating Service in the
Veterinary College produces some of the materials needed from his copy.
The diagrams are usually handdrawn and are the type that he would have
formerly put on a chalkboard. His collection of transparencies is
added to and corrected each year; thus, the collection has developed
over a period of several years.

Costs

CCTV costs are budgeted by the University; no charge is made to the
department. Transparency materials are provided by the department. No
released time is provided for Dr. Cairy.



aftommendations and Findings

If he had to consider direct payment for CCTV services, Dr. Cairy
stated that he might not use the medium as often.

The TV presentation is generally limitel to about 15 minutes. The
present flexibility of time utilization is highly desirable. If it
were required to use a longer block of TV time, unnecessary material
might be presented just to fill up the time.

The advantages sought from the media in this case are related to
the information handling qualities they possess, rather than as. a

solution to the problem of large numbers of students.



Course: Introduction to Physiology 240 and 241
Department of Physiology
College of Veterinary Medicine

Media: CCTV (Laboratory Demonstration)

Faculty Member RfAmrting: Dr. James R. Stiefel

INSTRUCTIONAL SYSTEM OPERATION

These are basic physiology courses offered in consecutive terms,
which enroll approximately 220 students each term. The students repre-
sent a wide variety of curricula; 50 to 75% of them taking the courses
as electives. Classes meet for three large group lectures per week
(one hour each) and one laboratory-demonstration period of two hours
which is conducted by Closed Circuit Television. There is no labora-
tory activity other than the television demonstration. The students
meet in one large group for this televised session.

Results

1. Demonstrations are better and require less time. Every student
has a much better view; sometimes even better then the instruc-
tor.

2. More content is covered.

Students seem to accept the use of CCTV; however there were
a few complaints at first.

4. CCTV is being more and more accepted as a "conventional way"
to teach cr. a large campus.

5. The shift to CZTV has not altered the distribution of students
enrolling for these courses.

6. The use of e talk -back phone during the television session
will be discontinued. It is impractical to pass the phone
around to so large a group. Also, the experience now gained
by the professor has resulted in changes which now eliminate
most of the questions that formerly were raised in the minds
of students as a result of poor communication with the stu-
dents.

INSTRUCTIONAL SYSTEM DEVELOPMENT

Initiation

Pressures of increasing enrollments and shortages of staff re-
sulted in an agreement between Dr. Stiefel and Dr. Alfred, the Depart-
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sent Chairman, to look into the possible use of CCTV; originally, indi-
vidual lab experiences were provided for the students. Enrollments de-
manded more lab space and staff than the University could provide and
the proolem was presented to the Provost.

Procedures

In the spring of 1962, $105n0 was received from the Office of the
Provost to release Dr. Stiefel for one term to plan the television

work. Re worked according to the following procedures.
First, he went into seclusion and studied all the materials and

information employed in the course. This examination caused him to
delete a sizeable number of exercises which had little relationship to
his objectives. Their inclusion was largely "teaching as I had been
taught." He procee4ed through a streamlining of the course for tele-
vision presentation..

He then wrote up the experimental procedures in detail which were
to be included in the laboratory experiences of the students. Next,

Dr. Stiefel took this write-up and associated equipment to the TV pro-
ducer and inquired, "Can you show this, or can't you? What must we do
to this presentation in order to use it on TV?"

He also spend considerable time viewing the work of professors in
other areas on CCTV in order to learn more of the techniques being em-
ployed. Then he would plan the TV presentation in cooperation with
the TV producer.

Dr. Stiefel was permitted a series of "dry runs" to try the pre-
sentation, including the testing of visuals on camera. These presenta-
tions take place in a specially equipped laboratory-studio in Giltner
Hall. Dr. Stiefel indicated that one of the major problems he had was
to explore what TV can and cannot do in relationship to what he wished
students to observe. While there are some limitations of TV, these did
not necessarily hinder his work. He found that converting the lab work
to TV was not hard, since the CCTV facility and personnel were made
totally available for his use.

The TV instruction began in tie fall of 1962. The plans are to
continue the work on TV and for some time it has not been regarded as
anything extraordinary or special. He stresses that once a faculty mem-
ber accepts it as the way of doing things, that it becomes the conven-
tional way of doing it for him.

Costs

$1,500 was provided by the Provost to release Dr. Stiefel for one
term; actually, he had to spend more time than this for planning. TV

expenses were covered by the resources of CCTV.
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Recommendations

It would be advantageous to have a specialist in the College of

Veterinary Medicine acquainted with the visual techniques of TV to aid

the faculty. This would be more practical than having TV personnel

learn Veterinary Medicine.
Time spent in observing others teaching on TV is very worthwhile.

It is important to understand the limitations of the medium.

Color TV would be desirable.
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Course: Foundations of Physical Education 105
Department of Health, Physical Education and Recreation
College of Education

Media: CLOSED CIRCUIT TELEVISION WITH VIDEOTAPE

Faculty Member Reporting: Miss Jean McIntyre

INSTRUCTIONAL SYSTEM OPERATION

Foundations of Physical Education 105 is 4 first term course re-
quired of freshmen in which the emphasis is on the value of and means
of maintaining physical fitness. Classes meet for one and one-half
hours, two times each week, with sepatate sections for men and women.
The women were the first to make use of closed circuit television as a
medium of instruction. In 1961 there were 1600 women enrolled in 45
sections. These were taught by 17 instructors; each was assigned 3
to 5 TV sections, plus 3 or 4 other physical education classes.

CCTV was used in seventeen of the twenty lessons; the duration of
the televised lesson ranged from 15 to 40 minutes. The purpose of the
televised presentation is to provide information, motivation, and de-
monstration of proper body movements involved in performing the skill
or exercise that is being studied. The classroom teacher has a teach-
er's guide which includes an outline of the TV presentation and la-
gested classroom activities. Some time is spent in class answering
questions that the students may ask and in further discussion of the
information presented. During the TV presentation, the students may
be directed to perform certain activities that are being demonstrated.
During these activities the classroom teacher is free to observe and
correct the performance of individuals. In addition, the students use
a text entitled Movement Fundamentals.

Results

1. All the sections progress uniformly through the course, which
permits the use of a departmental midterm exam and final exam;
all sections cover the entire content.

2. Greater individual attention by the classroom teacher is pos-
sible due to the fact that the demonstration Is presented by
the TV instructor.

3. Demonstrations are more effective since every student has a
front seat and can view the body movements from the most ad-
vantageous angle.

4. The in-service training of instructors is simplified and the
individual talents of instructors may still be utilized.



Enrollments have grown to 3400 students and 96 sections (fall,
1964) with the same staff doing the instructing. Since the

classroom teacher is spared the physical demonstration for

each class, the additional class load is not so fatiguing.

Student reaction is just as favorable as in the former non-TV

classes.

7. Demonstrations can include equipment that would not be avail-

able in every classroom.

8. Students rated their television teachers very favorably.'

There was no difference in the attitudes of the students

with respect to their ability levels.'

10. Students indicated a strong preference for a superior tele-

vision teacher over an average live classroom teacher.'

11. Student achievement, as measured by the objective portion of

a final examination, was the same for the TV experimental

group as for the non-TV control group.'

12. Faculty reaction is favorable to the use of television for

women's physical education classes. Those most favorably
inclined are the teachers who have instructed via the tele-

vision.1

INSTRUCTIONAL SYSTEM DEVELOPMENT

Initiation

In 1960-61 the staff was very concerned aver the problems of

rising enrollments and the limitations of no increase in number of

staff and other normal resources. As more sections were being added
and more instructors required, there was an increasing problem of at-

taining anything like uniformity of instruction. In March of 1961 some

of the staff heard that the University of Illinois was using television

for instruction in some of its physical education classes. May, 1961,

a visit was made to Illinois by some of the staff.

',Janet A. Wessel, Jean McIntyre, Anna Ganung, and Dorothy Kerth,
Teaching University Physical Education by Closed Circuit Television

(East Lansing, Michigan: Office of Research and Publications, Michigan

State University, 1963).



After the group returned, discussions were carried on by the staff
teaching HPR 105, and the application of-CCTV seemed very appropriate
since the course curriculum involved a considerable amount of visual
demonstration. Mt. J. D. Davis from CCTV at MSU was consulted and
the staff decided to request that a program be developed for 105 that
would make use of CCTV. Discussions were held with the central ad-
ministration and permission was granted,

Procedures

During the summer of 1961, Miss McIntyre worked full-time for five
weeks reorganizing the course for the use c'f television. Part of that
time she worked with Bill Evans, a producer-director from CCTV. Also,
a few other instructors participated in this reorganization.

This task was greatly facilitated by the fact that the course had
recently been studied and revised by Dr. Janet A. Wessel of the Depart-
ment of Health, Physical Education, and Recreation. Hence, a clear
statement of goals and objectives and precise content already existed.

After one trial experience in front of a TV camera, the program was
put on "live" during the fall of 1961. During this term, Miss Mcintyre's
class load was reduced from eight classes to four. Also, three other
instructors have the demonstrations daily via CCTV. Some time was de-
voted to practice in the studio. Each of the television teachers in-
structed twice a day on CCTV.

Close cooperation was required between the classroom teachers ani
the TV teachers. This was not a:difficult problem because there had
been a history of regular, cooperative group effort. However, the use
of CCTV required even closer cooperation and enhanced this process. Be-
cause of the greater uniformity of instruction achieved, it now became
possible to have a departmental mid-term and final exam.

On the basis of the experience during 1961, it was felt that a
higher quality presentation could be made if the program were put on
videotape. Also, that this would conserve the energies of the staff
and increase the flexibility of the program. Therefore, in the summer
of 1962, the TV lessons were put on videotapes. During the winter term
of 1963, two retakes were made and some final editing took place. Also,
teacher's guides were developed for use by the classroom instructors.

Costs

The released time of Miss McIntyre during the summers of 1961 and.
1962 was the responsibility, of the department. CCTV furnished the
videotapes, its staff, and facilities.

Recommendations

. 1. The TV lesson should have built into it the provision for
the classroow instructor to make whatever unique contribu-
tion lies within his capability.



2. Provision must be made for individual and group differences.

3. Special visual aids are required for CCTV; those ordinarily

used for the classroom are often not suitable.

4. Audiovisual materials can contribute to physical education

instruction and CCTV favors their use. Gymnasium settings

discourage the use of audiovisual materials (of certain types,

particularly projected materials that require room darkening).

5. The tapes should be re-done as they are wearing out. The

experiences of the past two years would help to produce tapes

of better quality. More time should be allowed for their

production.

6. The TV lesson format should be changed to one of prestonting

information first, then have an "applications". section on the

tape. Following this, the classroom teacher would take

charge. When a department decides to try CCTV, the lessons

should be done "live" at first, rather than recording them

on videotape, in order for the instructor to become thoroughly

acquainted with TV studio procedures.



Course: Public Speaking 101
Department of Speech
College of Communication Arts

Media: CCTV

Faculty Member Reporting: Dr. David Ralph

INSTRUCTIONAL SYSTEM OPERATION

Public Speaking 101 is a basic course covering principles and
practices in effective speaking both in formal and informal situations.

Students receive one hour of lecture per week by means of CCTV (video-

tape). In addition, they meet in groups of about 23 for three, one-

hour sessions or for two one -arid- one -half hour sessions per week during

which speeches are presented by the students for faculty or for peer

group evaluation, Two such recitation and practice groups are scheduled

for the same hour and are under the supervision of one instructor, The

instructor spends a week with one group and then switches to the other

for the next week. He continues to alternate between the groups on

this weekly basis. Meanwhile;, the students in the group that Ls un-
supervised interact with their peers for evaluation of their speech

work.

The televised lecture by Dr. David Ralph, the course chairman, is
repeated one or two times during the day for scheduling reasons. The

lecture is received in several classrooms which are equipped with TV

monitors. Approximately 50 students are assigned to each lecture
classroom and a faculty member monitors the session. A total of from
500 to 540 students are enrolled in the course each term. Printed
materials, which reproduce the visuals used on the TV9 are distributed

to the students so that note-taking is simplified. The TV receivers

are checked, turned on, and maintained by CCTV (the distribution cables

are installed and maintained by Bell Telephone). During the playing

of the videotape an assistant engineer is required to operate the video

recorder. However, this duty need not require all of his attention.

Results

1. Class attendance has remained at the same ratio as it wac be-
fore the use of CCTV.

2. The TV lecture presented by videotape permits the same infor-
mation to be presented to all lecture groups,

3. Departmental xaminations on speech principles have greeter
validity since all students were presented the same infor-

mation in the lectures.
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4. There is improved communication among faculty members regard-
ing course content, goals, and objectives.

5. Difficulty was encountered in translating to the TV screen the
characteristics of the large graphic illustration aids used by
speakers.

6. There has been improvement in the statement of goals and ob-
jectives for the speech course.

7. Research conducted to date has indicated no significant dif-
ferences in test scores between students receiving TV lectures
and those receiving live lectures. Also, no significant dif-
ferences could be detected in terms of speaking ability ft-
provement on the part of the students, upon their attendance,
or upon their attitudes.
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INSTRUCTIONAL SYSTEMS DEVELOPMENT

Initiation

At the direction of the head of the Speech Department, a committee
was established for planning Speech 101. Included in this group were
persons in speech and theatre. The modification in instruction was
intended to take advantage of three developments:

1. The basic University College speech experience was abolished
with the reorganization in the University undergraduate pro-
gram, i.e., Communication Skills became American Thought and
Language, a required sequence of basic college courses for
all undergraduates. Speech per se is not a part of the con-
tent of these courses.

2. General dissatisfaction within the Speech Department with what
amounted to 32 different speech courses, all entitled Begin-
ning Speech, taught by different instructors, and using dif-
ferent texts.

3. A doctoral program in Speech was instituted, which resulted in
the availability of a relatively large number of graduate
assistants for use in the instructional program.

Procedures

The first large-group lectures were delivered on the auditorium
stage and later on CCTV by the professors. When videotape was made
available, a switch was made to TV recorded lectures for purposes of
experimentation and in order to standardize the teaching received by
morning and afternoon groups.

The faculty member on TV worked closely with a producer at the
CCTV studio in recording four lectures during a holiday period. The
other six tapes were made while the professor was lecturing via CCTV
to actual student groups. This was due to an attempt to measure the
different effects that studio work without an audience and studio work
with an audience would have on the mode of instruction. No significant_
difference was noted in the mode of presentation by the professor.

Experimentation was conducted with the graphic materials. Diffi-
culty was encountered in reading the content of such items as flannel
boards when used on the screen simultaneously with the lecturer himself.

The ten videotapes that have been produced were designed to re-
present the logical, psychological, and ethical material involved in
speech making.
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Costs

Funds for producing the videotape portion of the course ware ob-
tained through the Provost's Office and from the resources of CCTV.

Recommendations

The tapes should be remade ueng better visuals, if and when funds
are available.

An evaluation specialist should be a part of the course planning
from the very beginning so that better evaluation studies would be in-
corporated into the course development.

Equipment and facilities should be provided so that students'
speeches could be audiotaped and/or videotaped for use in self-evalua-
tion by the students.
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DesArdnalluanization and Development Models for Innovating Newer
'Avila in Collelle-level Instruction

The construction of models for media innovation was guided by
information gainsd from observations of instructional development
cases described earlier in this report and the investigators' ex-
periences in simulating innovation of new media in two selected
subject areas; Theatre Arts and Electrical Engineering. This por-

tion of the report describes (1) hypothetical models of administra-
tive organization, (2) a model (flow chart) of instructional deve-
lopment procedures, and (3) a brief review of the trials arl rationale
which support these models. A more detailed discussion of the simu-
lation of instructional development procedures appears in the next
chapter.

The investigators believed that media innovation in instruc-
tional development should pivot about the teaching strategy deci-
sions of the instructor and the technical advice and assistance of
the media specialist or audiovisual consetant, whichever term is
preferred.

The investigators' first inclination for devising hypothetical
models was to evolve a set of workable administrative procedures
for simplifying transactions between faculty members and media
specialists. From this standpoint, they devised a whole series
of what might oe termed administrative models of instructional
systems development. However, they were keenly aware that these
models merely ;Aid in making the relationship among developers
compatible and that something more insightful in the way of models
was needed if the decisions for teaching methods and instructional
materials production were to reflect principles of learning. They
sought to fulfill this requirement by proposing a sequence of
questions, essentially a flow chart of decisions required of the
instructor as he progressed from his stated goals for the learner
to his choice of teaching strategy and the subsequent procurement
of instructional materials. This process is schematically depicted
in Figure 8.

Both administrative practicability and learner theory were taken
into consideration in proposing the participants and decisions of the
developmental process. The simulation experience in Theatre Arts and
Electrical Engineering courses provided an excellent opportunity to
make some preliminary observations on the effectiveness of hypothesized
procedures and pointed out the gaps in our knowledge of the instructional
development process models and administrative procedures when stated
in concrete terms; i.e., faculty, facilities, and persons involved.
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A FLOW CHART OF TRIAL PROCEDURES FOR ANALYSIS /140 DESIGN OF ItICIRUCTIONAL SYSTEMS
EMPLOYING INVIMCTIONAL MEDIA

The following flow chart represents a hypothetic ,! elaboration o the System Analysis,
Design and Development phases of the "System :rproach to Education Planning" (Ryans,
1964). Imoortant: For purposes of simplit tv. communication feedback loops are
not illustrated In this flow chart.
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meet, usually state objartives
In universal ard euphemistic
terms

Inartulgccomes to Learning
Resources Center to meet with

MmilmlaiscAlatm

ILtruetor,assesses situation, nonbe.,-
of students, available finances, tine
given to developmental activities, etc.

Evaluation Specialist arrives to
help Instructor ferret out "real"
aims of course -- content and
behavior-

palmation fipaillate and
Jjatalsjsc, develop testing
situations which sample
defined behaviors

Total Input Noon coordinator
Data Combined and instructor

compile information

Instructional gRecialist and
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for at points within system where
certain materials are chosen -- based
upon "audiovisual theory".
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"media" e.g. graphics, models,
films, videotapes, etc.
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Coordinated by Audiovisual SPeole911.4a
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Student(s), and Instructor acting as

feedback agents.

!Dry Pun-through Technilla.Suoefifisor and Instructor

conduct "dry" run of completed
package

'----I Check feasibility of system

I Field Test with Representative with "live" audience and

Students 10 particular Items from post

1

4 exam

Run-through with regular
students with post examWet Pun

`11019gin Recycle'
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The decision on where to best locate these operations is com-

plicated by a difference of opinion observed among authorities at

Michigan State University and other institutions visited. Some

proposed that instructional systems can beet be developed within

a centralized agency staffed by experts clo2ely allied to a newer

media operation and equipped ta efficiently produce the whole range

of inetzuctional materials necessary for implementing course changes.

Those disagreeing pont out that any economy or efficiency obtained

by centralizing the development activities would be outweighed by

faculty resentment at the interference of outsiders in the instruc-

tional planning for their department.

The investigators believe that the process of innovating media

in instructional development has a logical sequence that can be consi-

dered independent of thy: administrative structure.

The procedures, when considered purely as developmental

functions, could work for specialists within a centralized

department agency or less specialized personnel in academic depart-

ments. It is even conceivable that a single faculty member could

individually make all the decisions involved; however, it is a

rare person who possesses the wide range and depth in competencies

and experience required.

Visits to a variety of institutions plus brainstorming with

experts in instructional development revealed several models.

Each appeared to have advantages and disadvantages varying primarily

with an institution's overall organization. What was given as a strength

at one school was termed a weakness at another university setting.

The reader is invited to judge the value of each according to his

own situation.

Administrative Organization Models

A. The Central Model: All activities take place under one

roof--under a single administrator usually representing all the

components of a development center and the clientele as well. The

users come to the center for assistance. All specialists within

the center are trained for specific tasks.

B. The Centralized Model: Each academic sub-unit or depart-

ment has a miniature development center with members of the sub-unit

being trained to assist gellow members in instructional situations.

Each sub-unit has its own materials library, machine distri-

bution and maintenance, etc.

C. The Supermarket Model: Each specialist works independently

of others, asking his specific questions and making his specific

recommendations. In some cases, a specialist may be dependent

upon what others had noted and recommended, in other cases, no

continuity may be observed.
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D. The TomthgatELorsElfertmeiloatl: All specialists
share in the analysis of instruction and offer recommendations at
one or a series of meetings with the professor.

'410°. ' 4-7' +4, - ' 44","- 3.*

E. The Observation Model: Specialists critique the professor's
actual teaching performance, offering media suggestions. His teaching
may be videotaped so the professor could also watch,

F. The Go-It-Alone Model: One specialist is assigned to one
instructor. Together they seek out problems and soltittions without
consulting other specialists, if there are any.

G. The In-Service Model: Specialists train professors to
solve their own instructional problems by educating them as to
advantages, operation, and maintenance of devices - useful in large
school systems or small colleges.

H. The Distribution-Library Method: No consultation services
are made available to faculty, only the devices, materials, and some
maintenance and procurement services; an approach currently found in
elementary and secondary schools

The choice of any of these gross models is most often determined
by tk.e size, money, and policy factors within a school setting.

The investigators next sought to more clearly define the second
portion of their stated objectives, that dealing with the development pro-
cedures. Through visits and observations they reached a basic conclu-
sion concerning.the nature of instructional problems, that regardless
of the setting, the decisions made were equivalent in kind and
sequence. The same questions appeared to be asked, the same
information sought, and the same alternative decisions offered.
The great need for clarity appeared to be in the process rather
than the betting. Thus they centered their major efforts on analy-
zing the common sequence of decisions that seem to be prevalent in
all setting:30nd then developed a standard operating procedure for
weaving one's way through this maze of information, decisions, and
actions.

The plan was to seek out patterns within cases of past and
on-going occasions of media utilization on the MSU campus. But
the past had fled from the participant's recollection and the
present cases were moving much too slow and haphazard to keep the
close touch needed for the planned analysis. Certain very general
conclusions were drawn, many negative because of the lack of any
systematic attack upon the problems. In most media innovation
cases the Audiovisual Center was fully occupied with production
decisions. Media specialists were not able to undertake the
direction of in-depth decision-analysis that might have been desir-
able. Other cases were of the "quick"fix" variety, such that little
clear teaching strategy rationale was obvious for most of the
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decisions made. Nothing of the nature of the pre-planning, now
fairly well-known in the area of programmed instruction, was in
evidence except for a few cases.

Testing the Instructional Media Innovation Model

The solution to the investigator's dilemma was to simulate the
procedures of a "developmental system" and "field test" it with
professors that had made earlier overtures to the Center and were
willing to join in the trials. Using this approach, the study staff
would have much greater control over the setting and be able to gather
first-hand data from the proceedings, including the participants'
feelings concerning the operation. The immediate and obvious experi-
mental error was that by "meddling" in the operation, it would then
not be natural and the observations would be less generalizable. The
only recourse was to be keenly aware of this fact and be especially
sensitive to the events, recording faithfully all the data manageable.

At the outset there seemed to be three major factors that
would affect the decision-making pattern employed in course pre-
paration--the professor, the specialists, and the subject matter.
It al'o seemed that the proposed hypothetical approach to the
instructional development might be in need of variation due to the
possible motivation of these three factors. The study staff was
pleasantly surprised by some of the candid interaction that resulted.
The situation presented itself in that they were able to assess a
number of subtle outcomes from these interactions. Two professors
from each of two quite different subject matter areas, Theatre Arts
and Electrical Engineering, were willing to participate in the test.
The study team marshalled together two sets of specialists, randomly
paired them off with professors over subject matter area illustrated
in the "factorial design" in Figure 4, ':,age 10.

This design was intended to yield an assessment of reliability
of combinations of instructors and specialists over course content.
The information sought in the design is whether instructional deve-
lopment A equals the effectiveness and efficiency of instructional
development B, also whether instructional development C and instruc-
tional development D were comparable.

This experimental design was not carried out to its ultimate
conclusion for reasons discussed in what follows. Howev^r, the
problems encountered in the simulation attempt generates a number
of definitive questions and hypotheses. The investigators regard
these outcomes as valuable to understanding instructional develop-
ment procedures and the potential role of specialists in the process
as any data thus far available in the literature.
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Determining the specialists roles turned out to be in itself
a major undertaking. For it brought to a head the questions of who
is a specialist*, and "What makes him special?" The direct attack
was to interview various campus personne representing areas involved

with the instructional process, hoping to draw together a team that
could function separately and as a whole when needed. Staff members
talked with evaluation, communication, curriculum, televisions and
audiovisual specialists; as well as psychologists, administrators, and
public relations experts. As one might expect, they receiwd a
wide range of replies; some to the point, and others frankly ambiguous.
Beleaguered and bewildered by the mass of verbiage, they strick out on
anew track, that of assessing the general sequence of decisions that

seemed to be prevalent while "developing a course" and then selecting
those "specialists" who seemed best qualified to make suggestions as
to the forming and weighing of decision alternatives.

The first task, that of specifying the decision sequence,
required a tremendous analytic attack, one which still is being
pursued. Undaunted and armed with a "first-level sequence" they
selected evaluation (test and measurements) specialists, strate-
gists (educational psychologists specializing in instruction-
learning), media (audiovisual consultants), materials production,
and materials retrieval specialists already available for service
on the instructional team. The study staff could not find persons
specializing in instructional strategy. In the simulation these
decisions were left to the media specialists. The lack of trained
personnel in this area was apparent at many of the development
sessions. This lack forces media specialists at various institu-
tions daily to play a consultation role for which they have not been
adequately trained. The same observation was made in many instances
regarding the decisions required of the evaluation specialist. The
conclusioncis that either new personnel should be trained to fill
this void or audiovisual training programs should broaden their
scope to encompass the entire group. of :instructional decisions.

Another immediate and continuing problem was one of a common
terminology that all the participants could use to communicate their
ideas. Each of the specialists had, their own "lingo" which was many
times incomprehensible to even the other specialists. The instructors
had none other than that of "teaching the course."

A novel "matrix" (Figure 9, page 61) for content and behavioral
analysis was developed as an initial step toward this common taxonomy.
This matrix is discussed at length in the next chapter. Unfortunately,
neither the evaluation specialists nor the instructors could be given
enough orientation to become familiar with the "matrix" to give it
a thorough test.
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A communications problem arose with regard to the various media
terms. At one point an instructor asked for a basic audiovisual text
to study before the next meeting. Each of the four cases continually
demonstrated the great need for both a language of instructional
development and the need for the participants' familiarity with that
language prior to decision-making.

A further point of interest brought out by the attempt to
"fill in" the matrix was the unexpected inability of the instruc-
tors to separate the concepts and principles from the teaching
exanples of these abstractions. The, specialists were asking for.
the "structure of the discipline."* When all the instructors wavered*
at this point, the project staff tied to analyze their own parti-
cular areas to get a personal assessment of the difficulty of the
task. It was,:to say the least, a mammoth job, quite a revelation
for them, as well as the instructors.

The immediate emphasis during the evaluation phase working
with the matrix was to emphasize the teaching action-terminal
behavior dimension. Although this proved enlightening for the
instructor, the staff felt that it might haveled to the confwion
in their attempts to draw out the "structure." Therefore, it ip

now recommended that the instructor, with the help of his colleagues,
attempt to work out his own curricular, structural problems, so to
speak, before asking them to. attack "behavioral terms." This mode
of attack allows the instructor to begin the process in his own
terminology rather than starting out with the unfamiliar "terminal
behavior."

The study staff initiated another technique, which seemed to
have a facilitating effect. That was to have the instructor deter-
mine what was the most complex action the student would be expected
to perform. Working backwards seemed to be considerably easier
than' proceeding from the entry repertoire.

Three associated and interrelated problems arose that added
to the confusion during the first phase: one dealing with the
amount of instructor time that was allotted to this activity, a
second having to do with the magnitude of tackling a full quarter's
work, and a third concerning the specificity of the terminal behaviocs.
The trial interviews were conducted on a weekly basis during the
summer for approximAtely one to three hours. All participants felt
thdt daily session:- o greater,length were needed to make any reason-
able headway. There needed to be part of the day given to consultation
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and part of the day to individual study, particularly on the part
of the instructor who had to ferret out his "structure." It was
also seen that trying to conceptualize and make decisions concern-
ing the entire courses was too taxing. It might have been simpler

to get an overall view, =rule= job in itself, and then begin on

much smaller units.

Last and by far the most taxing of these problems considers
the level of specificity of objectives needed before instructional
strategies can be considered. Undoubtedly, the broad, flowery
objectives are useful in that they point the way for further ana-
lysis. Unfortunately, neither have the lower level taxonomies
been well-thought out, nor even more important, has there been an
accompanying set of instructional activities related to these
intermediate and specific behaviors. A tremendous ta:onomical
task lies ahead before these instructional decisions can be
categorized and made explicit.

Summarizing the findings from the interaction between the

evaluation specialist and instructor, the following guidelines

are offered:

1. Start where instructor is conversant; search out logic
of content.

2. Compare with psychological logic of content (visually the
way the instructor learned it).

3. Start with most complex goal and work back to entry know-
ledge and skills.

.4. Work in the abstract -- speak of concepts and principles,
not teaching examples of same.

5. If instructor can't explain it, have him do it himself.

6. Distirguish between mastery and discriminating objectives.

7. Have instructor weigh or rank most important objectives.
8. Accentuate the content; then add the behaviors. It's much

easier for the instructor.

The same taxonomical difficulties became immediately apparent
as the investigators searched the decisioh sequence involving instruc-

tional strategies. They began with the analysis attributed to Trump (12,3)
and added their own thoughts to arrive at the following inclusive list.

Communication Patterns:

Student-student interaction (peer group)
Student...instructor interaction (lecture and discussion)
Student-material-madhine interaction (media of communication)
Student-equipment interaction (laboratory)



Other than logistic restrictions and "pet methods" they could

find few principles which related strategy to type of objectives.

7/or example, when is student-student interaction called for? What

ob4ectives are best met by programmed instruction, etc.? In other

words, they could not find a "theory of instruction." At best, they

could derive the following generalizations:

The more complex cognitive objectives call for interaction

during issues discussion; feedback on problem-solving tasks.

The more difficult a concept, the more likely the need for

adjunct programmir g.

One-way information should be in printed form whenever
possible so students can attack it at their rate, not

the instructor's.

Instructor is needed when one-way information is under-

going rapid change rendering printed forms obsolete.

5. Student-to-student interaction should only be allowed

when pre-requisite information has been learned.

The next decision in the sequence was almost wholly that of the

instructor, those dealing with teaching examples. It was sometimes

necessary to have an awareness of the films, tapes, etc. plus projec-

tion facilities to aid in making these choices. The materials librarian,

given explicit topics, was called upon to furnish a list of possible

sources. The choice of the best example, that which most probably lies

within the student's repetoire, is the creative act which marks the

excellence of the teacher. It was felt that no quality of media could

overcome the handicap of choosing an inappropriate example. It seems

that this is the "art of teaching."

With strategy and examples given, it was now the media consultant

specialist who came to fore. It was his responsibility to suggest both

information forms and the subsequent type of trausmittor that seemed

suited for that form. In some cases, such as video tape, the transmittor

potential would dictate the possible forms of information. In either

case, specification of the strategy and examples were prerequisite.

The work of the media specialist with the instructor was aimed

at converting the teaching examples into specifications for audio-
visual equipment needs and procurement or productin of audiovisual

materials. The specifications were passed on to our different

professional media workers; the audiovisual librarian, the graphic

artist, the film producer, and the equipment service coordinator.



The chief advantage accomplished in the use of the media specialist

assistance appears to be a savings in time and the costs of time.

The,graphics man reported that both the electrical engineering

instructors and theatre arts faculty members taking part in the

procedures' test presented him with better defined and raionalized

production requests than was the usual case. The differences he

perceived between the two test courseswere:

1. The teaching examples in electrical engineering were

described in greater detail by the instructors.

The standardized graphic code for information used in

electrical engineering speeded.work on visual materials.

Equivalent information in the theatre arts discipline

was not as well-codified and required more consultation.

3. The graphics materials requested in theatre arts dealt with

more general information than engineering and posed a

greater design problem.

64



CHAPTER IV: DISCUSSION

Role of the Media Center in Instructional Development

The results' reported in preceding chapters were distilled from

a body of information and experience obtained through examining inno-

vation of media in college instruction. This chapter presents the

details of investigations from which the results were derived.

From the beginning, the investigators attempted to establish a

persepctive or conceptual framework which would aid them in tagging

the key elements in the media innovation process. Their design of

hypothetical models for instructional development began simultane-

ously with the study of cases of media innovation at Michigan State

University and the development of media agencies on campus. In

examining the actual progress of these developments, they first

considered what should be the most appropriate roles of specialists

in the media field.

The major objective of those carrying the banner of audio-

visual and the newer technology of instruction is the expanded

and correct use of the devices which they have collected as their

domain. Study upon study has assessed such subtlties as the open-

mindedness of the faculty, their resistance to change, and other

ways of seeking reasons for the felt discrepency between potential

and usage. ,Few have had the insight and stability to examine their

own activities or house rather than look for faults in the prospec-

tive user. This study changed from the question "'What's wrong with

them?" to "What's wrong with us?"

In simpler terms, how can the media center, as an instructional

support unit, actually support instructors, . . support in the

sense of helping them make specific instructional decisions. It

was noted that these are the instructor's, not merely the audio-

vtsual specialist's, decisions. Fortunately or unfortunately, depend-

ing upon the reader's bias, professors are usually not made aware of

the complexity of principles which underly instructional decisions

and their accompanyLng actions. As such, some professors are little

more than good imitators, carefully duplicating the manner in which

they were introduced to their discipline. The underlying rationale

of a development approach is that as professors are asked to ana-

lyze their particular instructional responsibilities, they will

become aware of the potential of the newer media that are avail-

able, and more importaWt, they will realize the need for their

use within the instructional setting. It is this realization of the
instructional relevance of the devices, as they fit into the pro-

fessor's own teaching pattern, which is the key to success through

this approach.



At first thought, there could be a number of ways of providing a
professor the means and setting in which to analyze his situation
and thus develop these new insights. For example, audiovisual spec-
ialists could supplant and supplement his delivery. Or, the professor
might have his instructional activities put on videotape so he and
others can provide constructive suggestions. The others in this case
could be his own students, the "others" in the videotape.

"But wait!" as many have said during visitations and conferences,

"How do you ever get the professor to subject himself to this occupa-
tional inquisition? How do you get him to the door?" The investigators

recognized this initial step, gave it the title of the "innovative
phase" and began to probe. They found that not only does understanding
this phase call for detailed analysis of the many and varied rewards
within the university setting, but it also involved facets of all the
behavioral sciences needed to devise ways and means to promote faculty
involvement. Since their stated task was to prescribe activities
after commitment to the instructional analysis, they concentrated upon
the second or "developmental phase." In other words, after the
processor is willing to discuss his instructional decisions and actions,
what should be done? This rather straightforward task was translated
as objective number three; to develop hypothetical models of instructional
systems development procedures and relative costs. In simpler terms,

it called for devising the possible ways in which the teaching support
unit, A-V Center, Instructional Resources Center, whatever you call it
can operate, given it has a professor willing to discuss his instruc-

tional change.

It is unrealistic to expect audiovisual centers, in the form the

majority now exist, to have on hand the staff competencies needed to

tackle the complex issues of instructional development. Not only do

few centers come close to fitting any of the organizational models
suggested earlier in this report, but hardly any are privy to the

decision makers who influence teaching methods. The investigators
noted with interest that innovation of newer media at Michigan State
was facilitated by the administrative transfer of the Audiovisual
Center from the Division of University Services to the Provost's

Office, the chief campus academic affairs office. The transfer was

based in part on the recommendations of the Michigan State University
Learning Resources Center Study Committee which reported in 1962 and

are listed here.

NmelcualltammdatkEat

1. All activities concerned with the improvement of instruction
and the effectiveness of the University's learning resources
should be placed under the supervision of the Office of the

Provost. These include the Untversity Library, Museum,
Electronic Computer Services, Closed-Circuit Television,
Audiovisual Center, Language Laboratories, Automated
instructional devices for programmed learning.



2. In-service training should be instituted for graduate
assistants and new faculty appointees of the lower grades.

3. Funds contfulled by the Office of the Provost should be
available to academic units for studies of their instruc-
tional systems and methods.

4. A Learning Resources Center should be inst,Auted and a
director appointed therefor.

a. This Center should coordinate and determine specific
policies for the operation, development, and utiliza-
tion of various services which provide teaching and
learning resources, Including closed-circuit tele-
vision, motion picture films, still visuals, programmed
learning, and auditory instructional devices.

b. Regarding these services, separate emphasis should
be placed on the design and production of learning
materials, as distinguished from their storage and
distribution.

c. The Cen:er should also include two new services:
(1) a Learning Research and Analysis Service,
(2) an Instructional Systems Development Service.

d. Provision should be made for the possible inclusion
of new services and the adaptation of the present
services to new developments.

e. 'he Center should be housed in a suitable new archi-
tectural complex, preferably adjacent to the Library,
Museum, and broadcasting operations, with which it is
expected to cooperate in certain of its activities.

The actual transfer of assignment occurred some three years later
and introduced a change in the revolving fund support basis for media
services, as well. The new alliance was announced in a memorandum to
deans and department chairmen. It specified the following changes in
administrative responsibility and service charges:

1. Change in Administrative Assignment

As of July 1, 1965, administrative responsibility for the
Audiovisual Center will be transferred from Dean William
Combs, University Services, to Dr. John Dietrich, Assistant
Provost.
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Free Audiovisual Service

As of July 1, 1965, regular audiovisual services typically
provided for classroom instruction on the Michigan State
University campus in East Lansing, will be provided with-
out charge to academic departments. Regular audiovisual
services are defined as including projection and recording
equipment, films, tape duplication, public address,
projectionists and technicians, and accessories for class-
room instruction. Production work in Graphics, Film and
Sound Recording will continue to be charges to departments
as in the past.

All requests for audiovisual services will continue to be
provided for all users to the fullest extent possible. In
the event that availability of equipment, personnel, or
funds make necessary some limitation of service, priorities
may have to be established. Assistance of the faculty in
keeping requests at a reasonable level will help assure
optimum benefits to all departments from the free audio-
visual service arrangement.

In order for the free service to function smoothly, it
will be necessary for departments desiring services to
observe certain operating procedures such as the follow-
ing:

a. Advance booking is essential for, good service.
Requests made less than one (1) working day in
advance cannot be assured service.

b. The extended use anticipated under free service
will require optimum employment of resources.
Accordingly, long-term assignments of projectors,
tape recorders, etc., will be limited by over-
all University requirements.

Audiovisual services of all types will continue to be
provided on a charge basis for the following University
functions in this order of priority:

a. Campus conferences and programs.
b. Off-campus courses and programs.
c, Projects and Institutes funded by outside

agencies.
d. Extra-curricular and non-academic programs

such as clubs, residence halls, and frater-
nities.



Evolving the Instructional Development Model

The decision at Michigan State University to support some audio-
visual services from general university flodi and to move it under the
supervidion of the University's chief academic office, the Provost,
increased resources and opened new avenues of operation and service.
No longer would the center be entirely dependent on the occasional
"customer." Instead, any instructional problem at the institution
might be directed to its door for assistance.

This possibility raised the critical question of the appropriate
limits of media center services; that is, at what stage should an
instructional problem be intercepted. Some argue emit the media center
should confine its concerns to materials design and production.
Others contend that prod4ction of materials without ascertaining the
appropriateness of materials requests, i.e. their ultimate purpose,
is a blind approach.

Regardless of the viewpoint the reader accepts, there is general
agreement that the analysis of instructional problems is broader than
merely the decisions on media innovation. This raises the question of
who can best assist the instructor in examining his problem and where
should this person be located. The general trend to centralize media
services offers soue reasons to include the teaching problem analyst
in the media center. These proponents argue that the specialists

'required for these analyses can operate most efficiently when attached
and located within a learning resources center, or other instructional
development facility. Under this concept, the instructional specialist
is concurrently employed with several on-going developments, rather
than concentrating only on, one.

A centralized plan of operation requires academic departments to
come to the center for solution of given instructional problems. The
specialists are assigned and work with the department staff to its
conclusion of problem analysis and media production. The advantages
of the centralized location are; (1) a greater concentration of special-
ists expertise can be brought to bear on the problem, since more than
one specialist might be employed; (2) more convenient communication of
instructional media production specifications can be accomplished; (3)
the faculty member is removed from distracting pressures within his
department ald may obtain a more objective view of his instructional
problem; (4) the solutions achieved by one academic department might
be shared more easily with others, evert' though content areas may vary
widely; and (5) the allocation of fininciii resources can be adjusted
according to the magnitude of the instructional problem without restric-
tive departmtntal budget allocation.



On the other ham., there are strong arguments to conduct

instructional problem analysis on a decentralized basis; that is,

within the academic departments. The strongest !point made is

largely strategic, it allays faculty anxiety concerning who is

really in charge of academic decisions. Other points for
decentralized instructional development are: (1) greater avail-

ability of the professional opinions of colleagues; (2) greater

proximity to department policy makers; (3) better reference to

content (e.g., lab equipment, technical materiels, library resources,

etc.); (4) student group reaction possibilities; and (5) more

flexible development work schedules.

No recommendation is offered by the investigators regarding the

location of the instructional specialist. They do offer the obser-

vation, however, that centralized media facilities appear to offer the

most effective and efficient operation. Also, given a positive

faculty attitude, the advantages of decentralized instructional
problem analysis could likely be built into a learning resources
center through specially designed lie:son procedures and physical

facilities.

Recognizing the probability that media innovation will occur
as a centralized activity on some campuses and decentralized on
others, the investigators attempted to devise a procedural model

applicable to both arrangements. In addition, they tried to arrive

at development steps suited to instructional media innovation efforts

of a single instructor, as well as the instructor aided by a team

of specialists from a learning resources center.

Examinin: the S stems As ects of Instructional Media Innovation

The investigators recognized early that the procedures they

sought to devise represented a model system of a sort. It was

found useful to examine the possibilities offered by the system

approach used in some sectors of the physical and social sciences.
Their study of systems work in technological fields revealed its

wide use for analysis of complex structures. This is accomplished
through descriptive resolution of complex systems into a heirarchy

of simple sub- systems. The new-found simplicity permits cogent
observation and at times makes clear the adjustments necessary for
improved operation.

Despite the success of systems approach in the sciences, it
appears to have only limited use in education. Perhaps the obstacle

is the low reliability or lack of learning "principles" -- cause
and effect statements. Its chief usefulness is a conceptual frame-

work on which to array the identities and relationships of university
functions and participants.



General systems methodology permits a system to be defined as

any grouping of components, which operates in concert or related

fashion. It is not too difficult to employ this concept to describe

a university. For purposes of the study, investigators viewed the

university c; representing a sub-system of society, or in effect,

a system in itself. Within its boundaries exist a number of sub-

systems, among which the most pertinent to the study are those

systems' relationships permitted investigators to concentrate their

attention on intra-system operation without losing track of inputs

which affect these sub-systems.

One would be hard-pressed to closely relate to instruction all

activities, persons, and facilities comprising a modern university.

The investigators sifted through these components in order to select

those particularly relevant to the instructional system. The identity

of the components and relationships found within the instructional

system are defined by the investigators as:

An instructional system is a complex consisting of a

learner(s) and a combination or all of the following

components: Instructor(s), material(s), machine(s),
and technician(s) given certain inputs and designed

to carry out a prescribed set of operations. This

set of operations is devised and ordered according

to the most recent and pertinent evidence from re-
search and expert opinion such that the probability

of attaining the output, specific behavioral changes

in the components, i$ maximal.

It is pointed out that definition of a theoretical relationship

among components contributes only a start to constructing a purpose-

ful instructional design process. The more demanding task is the

Specification, ordering, and implementation of decision or content

and behaviors which produce the desired instructional system. The

investigators called this the development system and defined it:

Development System: That complex of instructor (s) and
specialist(s) created to make decisions relating to speci-

fic actions within an instructional system.

The concept of a development system implies considerably more

control of outcomes than is normally associated with curriculum work.

Only a few investigators have explored a systems approach for instruc-

tional development. Carpenter (22) offers general guidelines:
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A SUGGESTED SYSTEMS APPROACH TO TEACHING AND LEARNING

Research as tJ how, when, and where to use television
in education may benefit fran an adaptation of the systems
analysis approach to the problems. This npproach, which has
been developed and tested in military contexts, an& is being
extensively used in industry, may prove to be helpful in
integrating the "new" media, including television, into our
schools and institutions of higher education.

The general requirements are known for employing this
higher order "man-machine systems approach" to the solutions
of comple4 operational problems like those of education
and including the media sub-systems. They are the following:

1. Achievement or performance goals are defined.
2. These goals are then translated into sub-systems

of general and secific ft:notions.
The means of executing these functions are speci-
fied, and components of the systems are defined to
include human capabilities, machines, materials
and their interaction in the system.
Distinctions are made between those functions
which can best be performed by persons with
known competencies and those which can best be
performed by instrumentation and materials with
known characterisaos.

5. Schedules and sequences of events are so planned
that all components of the systems, sub-systems,
and functions operate as required and in an orderly
manner. The designed system, when tested and re-
tested, may have its components changed or re-'ordered
to maximize the performance of the system as a whole

in accomplishing projected goals or objectives.

In developing a hypothetical model of a devslopment system, the

study team, in essence, synthetically determined relatively standardized

sets of procedures which would most efficiently meet specific instruc-

tional objectives. The plan called for determining both the logical
ciitt-in, or general decisions, and who among the participants was to

assume the responsibility for these decisions. When this was decided,

the investigators simulated and 'valuated the decisions.' This simulation

gave further feedback as to the efficiency and effectiveness of

several model variations. With this information they chose the most
effective model of those hypothesized for use in the field test which
served to further refine the development steps.
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WIALEg A. Model To Describe Media Innovation In Instructional Develo went

The value of a model is largely measured by the degree to which it
communicates what it purports to represent. The model designed through
course development observations in this study is intended to depict a
decision-making process; i.e., the general sequence of decisions which
determine the selection and use of media in teaching a college course.
The investigators actually observed and recorded the activities included
in the model in several simulation exercises conducted to make the process
more explicit. The chief problem encountered in proposing the model
is to c --namicate to the reader the fact that a good deal of the surround-
ing circumstances has been stripped away to reveal the steps of the model,
and the fact that even so the model still masks a considerable number of
involved decisions.

The use of models for descriptive purposes is common practice in the
physical sciences and some of the social sciences, but it is somewhat
uncommon in education. Msny of the models found in the literature of
education are closely patterned after prototype physical and social system
schema.

Ackoff (1) identifies and defines three different types of models
used in science and other research activity, the iconic model, the
anslogue, and the symbolic model.

Iconic models are large or small-scale representations
of states, objects, or events. . .Iconic models look like
what they represent. For example, road maps and atrial
photographs represent distances between, and relative posi-
tions of, places and routes between them.:. .flow charts
which atqot the processiesf material or information max
also be iconic models as ma be floor lens or other types
of diagrams. .

In most cases, if we want to show relief (i.e., the
third dimensions, elevation) on a map we do not produce .a
three-dimensional map; rather we resort to colors or to
contour lines which by their distance apart convey Infor
mat ion about grades. . in these cases, one property is
used to represent another, and hence the necessity of a
legend. In such cases, the model is an analogue.
graphs in which such properties as costs, time, numbers of
people, and percentages are plotted are also analogues.

PinallY, there are symbolic models in which the
properties of the thing represented are expressed sym-
bolically. Thus, a relationship shown in a graph (an
analogue) can also be shown in an equation. The equation,
a symbol employed representing quantities, are usually
called mmthematical models. . .



Essentially, the model produced by this investigation is in the
iconic category; i.e,, flow Charts of the decisions within-the instruc-
tional development system which.produce the instructional system.

The investigators chose to restrict the scope of the model to
include only=- those instructional decisions which relate to the goalq
of acquiring knowledge and the development of those skills and abili;-
ties to use knowledge. Bloom, Krathwohl, and others (12) outline
these goals in the Cognitive Domain of their taxonomy and differentiate
from those having to do with other learner behavior, described as effec-
tive and psychomotor.. In addition to narrowing their concern, they
restricted the decision in the models to those decisions which relate
closely to the production and usage of newer media. Procedures leading
to other outcomes in the overall educational scheme are merely implied.

The prescription of instructional development steps is no simple
task. Educational research has not yet provided enough information to
fill in the "unknowns'! of the development procedures. Investigators
found that many of the specific steps inserted in the process were largely
opinion-based (almost 80%), theirs and those of others.

For instance, in step one, a legend request is made for determination
of the system's educational objectives. Objective setting, although pur-
portedly practiced by almost all educational units, is poorly understood.
An interesting perspective on this task is offered by Krathwohl (74), who
allows that, "Objectives at several levels of generality and specificity
are needed to facilitate the process of curriculum building and instruc-
tional development." He suggests three levels are useful: The first,
an "abstract" level for laying out types of courses and areas to be
covered; the second, "behavioral" objectives aimed at specifying the goals
of an instructional unit, a course, or sequence of courses; and a third
level nestled to create instructional materials. The ability to scheme
details at the third level is vital to the incorporation of the newer
media in course instruction, however, considerable difficulty is associated
with such work.

We do not have enough psychological knowledge for the
teachet and the developer of instructional materials to move
with certainty from an intermediate-level objective to a single
set of very detailed and concrete objectives. In the example
given above, for instance, we have little theoretical basis for
judging the language forms and patterns that will permit the
most complete understandir3 of literary material. Both the
instructional material specialist and the teacher precede the
psychologist into areas of most-needed research. They must make
choices while the psychologist is still developing the know-
ledge to help them. (74)

The absence of factual information and research results restricted the
detail to which the steps in the development model could be specified.

Analysis of the cases of actual media innovation evolved a logical

sequence of decisions that seemed to be evident in most instructional
development.
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POSSIBLE sums OF DECISIONS SAT ARE
INVARIANT OVER ALL DVELOPMENT OF INSTRUCTION SITUATIONS

DECISIONS:

(I) Goals of institution:

(2) Relation of specific course to overall goals?

(3) Specific student terminal behaviors pertinent to course?

(4) Choice of body of information .needed to.achieve terminal
behaviors?

(5) Determine relation between knowledge and behaviors?

(6) Determine instructional message:
a. what information transmitted (given)?
b. what information "discovered" by learner?,

(7) By what vehicle is the information best transmitted (given)
and called for?

(8) What vehicles are best for the transmission of the "discovered"
student response?

(9) What actions are called for when:
a. the response is correct?
b. the response is. incorrect?

(10) What behaviors should be called for in total evaluation
instrument?

(11) Who devises, corrects, and analyzes the instrument items?

(12) What instructional actions should be altered, and how,
from analysis of the criterion data?

This sequence of decisions was then converted into a flow chart
of administrative functions to be performed by the faculty member with
the assistance of a specialists
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Figure 10

PROPOSED INSTRUCTIONAL DEVELOPMENT FLOff CHART

Determine nature and extent of instructional problem.

Detemine input data. Range of input.

Determine broad objectives from department representatives.

A. Develop brief syllabus.

Determine more specific objectives.

A. Develop criterion instrument or operational plan for it.

B. Determine scoring and analysis policies.

Determine more specific objectives needed to make instructional
decisions.

A. Determine information and skills needed te accomplish
specific objectives.

B.

1. Determine internal logic of sequence underlying
the objectives.

Determine need for student response.

1. Determine appropriate areas for following types
of interactions:

a. Student
b. Student
c. Student
d. Student

- himself
- teacher
- student
- representative person (student teaching)

C. Determine sources of new information.

D. Determine methods of transmission of new information.

Further structure was given these decisions through the conception
of a learning resources center, a specialized university facility
dedicated to the analysis of instruction, the development of instruc-
tional strategies, and the provision of supporting materials and
devices. A flaw chart of the gross development procedures appear in
Figure 11 .
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The development procedures shown here apply primarily to the
devetopmental activities involved for the design of a new course
instruction. However, it is recognized that new courses represent
only a small part of instructional problems. More typically,
faculty members seek assistance in implementing media in some portion
or session within the course structure, while leaving the balance
unchanged. The options for "mid-entry" or even "dipping" in the
procedures, are not precluded in the investigators concept of the
development system operation.

Refinement of the Development Model

Whereas the Ryans model and observations of actual course
development cases gave a general form to the development model, the
exploration of the more specific decision sequences required con-
current course development simulation exercises. The more refined
version of the model was presented in Figure 8, page 55.

Specialists for these simulations were drawn from existing staff
of the University College Evaluation Services Bureau, the Audiovisual
Center, and the Study. Comprehensive tape recordings were made of all
encounters between faculty members in the selected academic areas and
the specialists cited in the procedures. One purpose was to closely
observe the efficiency of the model development procedures from their
initiation to use of resultant instructional design and materials.
There were no plans in effect to evaluate the improvement in learning,
except to sample subjective judgements of the professors involved. A
second purpose of the trials was to continue the re-shaping and detailing
of the model development procedures.

Preliminary appraisal of the model procedures suggests to the,
investigators that faculty members and specialists find them useful
for instructional development, from both the standpoint of clarifying
course objectives and selecting appropriate experiences and materials.
The trial results did not suggest any major realignment of the procedures.
Observations and post-anelyses suggest that the adjustment needs arise
primarily from omission of detailed directives within the major steps
of the procedures. Some of these adjustments may require the findings
of further observation and research. Other alterations are largely limited
by the competency of faculty members and specialists.

This aspect is treated in the discussion of specialists' roles
which follow.



-,The Role o S eciaIists in -I structional Devalopseat

Rather than be like the old saw that says, "Everybody talks about
the weather, but nobody does anything about it," the investigators
undertook to do something about testing development procedures in a
design with instructors, teams of specialists, and course content as
factors.

The simulation of instructional development procedures was aimed
at refining the steps of a hypothetical course planning system and

initially testing its practicality. The instruction treated was two
eleven-week courses, although the procedures could have been employed
for shorter rithin-the-course experiences. The decision-making
sequence in the system was shared by three specialty groups; those
dealing with evaluation, instruction, and media. The main functions
of these specialty groups were thought to be:

Evaluation -- to help in identifying student behavioral objectives
and developing pre and post criterion instruments.

Instruction -- to aid in the determination of strategy; i.e., self-
study, need for live teacher, etc. (works primarily
with behaviors),

Media -- to assist in making representational and transmission
decisions (works primarily with teaching examples).

The instructor brought to the situation the ability to: (1) clarify
the department's objectives for the particular course in both content
and behavior terms; (2) specify the expected entry behavior of the
students; and most important, (3) develop meaningful teaching examples
of the concepts and principles within the selected content.

It should be pointed out that the development of a multi-section
course, one in which several instructors are involved,differs in the
initial planning steps from the case where a single instructor does
all the teaching. The multi- section course may require some concurrence
of objectives among instructors, if the new developments are to apply
to all.

The simulation of development activities was based only on the
single instructor situation.

The specialists obtained to play the various roles came to their
tasks with varying qualifications. The simulation involved revision
of actual courses for which new teaching methods and materials would
be devised and used in the fall quarters of 1964 and 1965.
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ConceptualiziEs. the RoletAlpecialists

As illustrated earlier, the model procedures are aimed at
putting expert knowledge and competencies to work in instructional
development. The investigators singled out these competencies
and differentiated those which could be assigned to the province of
separate specialists, yet maintained related and interlocking
responsibilities within a specialist team. The simulated teamwork
is designed to operate in the setting of a centralized learning
resources center, although the development steps may well operate
in decentralized operations as well.

The first step represents the "public relations" activity
that gets the instructor to the learning resources center. The
concern for motivating faculty in instructional improvement has
grown to the point that it obscures the more important question,
"Row does the professor go about changing his teaching once he
makes this decision?"

Various stimuli can encourage desire for instructional improve-
ment including advancement and finanCial rewards.

The investigators chose not to permit others to explore the
labyrinths of this "persuasion system," but to concentrate on what
can be done for the instructor once he knocks on the door. The broad
analysis of instruction often results from a simple request to the
media center for procurement on production of instructional materials
or a request for assistance in testing procedures, such as offered
by the Evaluation Services Center at Michigan State.

The development model visualizes the first person making contact
with the instructor would observe that the problem needs more than
the "quick fix" assistance of an overhead transparency. Admittedly,
expecting this kiud of judgment may be unrealistic considering the
typical amount of course information available in such requests, and
the reluctance of academic departments to become involved in sizeable
expenditures of time and money. Indeed, many situations may only
need some expert lettering of graphics or other simple media usage
to improve things.

A large potential cast of specialists was suggested for the
procedures simulation as shown here.
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CAST OF PARTICIPANT ROLES AND RESPONSIBILITIES
FOR DEVELOPMENT PROCEDURES SIMULATION

Instructors

A. Those who teach a common course where there are either

more than one teaching the "same" course, or the course
content has been specified by a committee or some higher

authority.

Those who are instructing in courses creeted for their

specialty are given full responsibility for decisions

as to content and teaching method.

II. Specialists

A. Administrative:

i. Academic area administrator -- has responsibility

for many input decisions such as facilities, finances,

supplies, and materials, availability of machines., etc.

2. University administrator A -- approachable a person in

faculty's eyes, who oversees activities of instructional

specialists, coordinates seleduling concerned with

operations research or management and control of system

in operation, wants efficient operation within given

system.

3. University administrator B -- acts as a systems designer

for developmental systems, or communications systems;

a procedures analyst who plans and designs systems of

operations, sets of procedures, and is concerned with

efficiency of overall larger systems of which Learning

Resources Center mar be sub-system. Deals with all

instructional operations within the university.

B. Curriculum:

1. Curriculum4dvisor -- cognizant of overall university
objectives eble to relate the specific course to these

and determine its validity as an integral part in this

total picture.

2. Curricular I eader -- able to oversee operations of
other specialists--aware of process problems, the

sequence of relative importance of certain activities,

need for general understandings, etc.



Special area curricular advisor -- individual or
committee who decides upon what content and objec-
tives of core courses are.

Curriculum specialist -- aids all instructors in
specification of desired objectives and relation
to subject matter, and helps instructor in deter-
mining structure of subject matter.

Media:

1. Media specialists (as now conceived) -- aids
instructor in determining objectives; making
methods decisions; introduces instructor to media
potential; refers instructor to produce
once methods or technique decisions are made;
plays some part in evaluation of product (not well
defined); and assists in budgetary considerations.

2. Media systems designer -- oversees developmental
systems operation; familiar with most efficient
operation of given procedures; may also be concern-
ed *with innovating new set of procedures cf renovating
the old; and serves as specialist's team leader
under direction of learning resources center director.

3. Media producers -- assist instructor in development
of instructional materials, films, TV, programmed
books, graphics, etc.

Media technologist -- specialist in media areas
dealing with operation, design, and maintenance
of equipment.

Instructional materials or resources librarian --
catalogues and dispenses instructional materials of
all kinds.

D. Evaluation:

Evaluation specialists -- aids instructor in defining
operationalizing and measuring of objectives; assists
in writing items for examinations; advises in or carries
out scoring and statistical tabulation; and provides
normative data and evaluative reports Which include
item snatysts, propose changes, annual progress, expec-
teucy tiOles, etc.



Communication:

Communications specialist (function not determined)

F. Educational Psychology:

Instructional specialists -- assist the instructor
in relating personality, motivation, and learning
theory to instructional methods decisions; famili-
arity with both methods and machines potential and
underlying rationale; cognizant of different capa-
bilities of methods and machines and how they relate
to the structure of the subject matter; and develop-
ment of the student.

Actually, only a few of the many specialists listed here were
employed in the procedures simulation: the evaluation specialists,
the instructional specialists, the media specialists, and several
media production personnel. It was impractical to simulate and
observe with more than this number in the time available. The
most significant observation was that the effectiveness of the
development model urocedures is heavily dependent on the competencies
of these specialists. Their work it the simulated course develfv-
ment in the theatre arts and engineering course is briefly described
here.

Thi_ Evaluation Specialist

The decision to employ a specialist from educational testing to
play this role appears well-founded. Hin experience in seeking; state-
ments of objectives for test items construction equips him with the
know-how to seek information for the other specialists' work in
instructional development. This specialist starts by obtaining an
inventory of resources available for course development. Figure 12

illustrates forms used by the investigators' simulation.
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Figura 12

IISTItliCTIONAL MT= .ninwommwr SWOT Pita=
boot Data Swat Dates

(I) OVICI141

(a) Itelatiouship to °ear course* (sapioace, etc.)

141252P, Linear Systems I, 4(44). ?bribing measurements
and dolt inathasstical raptoaeatations. Perm of matimmatIcat
modals of twotorminal aai multi.tstminal 40101p011illtf. An
iattoductior. to mart& algebra.

This is -rho first course in a Zelfeli.t4132111+6116000 in the
AmalPais of Physical, System. It assuage a mathematical'

bad' sound through the Calculus and toiffareatila Squitleas
(at toast as a parallel course) wad appreatimataly one year
of both Physics and Chemistry.

(II) lismactod-Stiadat2s;
60

(III) 'result schedule Saasinco and ylikidiatex to Cheer;

Pressittly as three section. approximately 20 'madames. to ankh.
lour fiftrainute class sessions per weak per...section. Some
flexibility can be provided, if input data is available early
own& is allow smooth faculty and student soluadeling. etc.

(ZS) Seam aciiitiesi

(a) Saw In Asc. Standard Classroom, capacity approximately
30 students.
(b) Availablea Possibility of use of Dinar room, capacity
approxisiatily 70 Itudamiti.
(0.1tastrintleosi loan scheduling, reservations now made. ate.

(10 1 I. of not 1 t cities*.

Two inetroctors scalable on or about Jana 15, 1964, to sake
plata and prepare for classroom um in Pall Tam, 1944.

(PI) Jiarlaze

(a) Conran Operation /at. (b) Ours. Davidopment Ant.
1. Staff $1400 1. Pfaff $1600
2. Materials 400 2, Materials 400
3. Squipment 3. Squipuent

lElsartaantal bids instructiaai
(Graduate Assistants, HOtiCa Platers Projectors, Language Lab, etc.)

Mew availabie at printout tiles.

(I 111) Poorifis Operas Aids AvalUkka (Sibliegraphiam, Study Guides, etc.)

List of reformatse tarts coat be aide .available for parts of course.

(111) Meals (+attach copy if avallablo)

Copy of course outline as used Pall, 1963, is attached.

(1) tAIL Course;

Daportiant policy allow* aonsidstable franks is daviaolnienf of
cannas mutant and taw:hiss tacludqusi in this course, within
bounds of providing proper preparation for farther courses in
sequence (and ethers),

(XI) Aattima jafts
This course is a part of a "pilot program" in curriculum develop..
asst. Snow-Alva work has base data fr. the Currisalum Development
pretrial tainting to course accent but little formal. effort has
been davutod to %lights. techniques. This program is axpactad to
provide valuable ovarian:le in the applicability and use of various

After tail Tern, 1944, swam a new dapartiontal surriculam, this
particular course will no looser be offered. illowerer, it has been
selastad as eh* developmstarn/ vehicle since the first Coarse in
87otoos Analysis in a* war curriculum will include malt of the
material now a part of this course. The souse description given
in part I relates to the prosier pilot presto's sours..



It is conceivable that the inventory analysis could be
performed by the instructor without the aid of a specialist, using
some refined check list. The assistance of the evaluation,specialist
is more definitely helpful for tackling questions .on behavioral
objectives as such:

1. What behaviors do you want the student to be able to do:
a. At intervals during the course?
b. Immediately following the conclusion of the course?
c, At specified times after the course has concluded:

6 months, 1 year, 5 years, life?

What information and skills does he need to accomplish
these behaviors?

What information relates to what behaviors?

Who will sample these behaviors and develop test items
from these behaviors?

5. Who will score and analyze the answer sheets?

The difficult mission in this interrogation is to help the
instructor clarify his goals in 4 form which is specific enough for
test item writing. It should be pointed out that these objectives,
when defined, represent only the intermediate level of information.
The specialists further along the line ask for more specific details
within these objective statements.

During this step of the analysis, the specialist should encourage
the instructor to share his observations and conclusions. Among many
instructors there is anxiety that a close look at their decision
process for teaching will somehow diminish their creativity, This
argument evaporates rapidly if an instructor can be made to observe
that his final examination outcomes are often unrealistic in terms of
the information and learning experiences available to the student in
the course. This perception must be achieved fairly quickly if the
instructor is not to be alienated, or consider his subject too involved
for purposes of stating objectives.

One of the instructors in the procedures simulation reacted to
the task as follows;

I guess irci. first reaction was when I heard that this (help)
was likely available, was not necessarily one of fear, but what
is going to happen here? I was not too terribly concerned,
since you said the last decision would be the instructor's.
Of course, naturally everybody would defend that, but I was
afraid of what: am / getting into?
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I see now what you peopte are trying to do. Aid in
method and procedure and no sense in evaluation of the
subject matter, etc., but merely how the instructors can
effectively use the knowledge that you have

For institutions mho have no evaluation experts to employ in this
analysis, the investigators suggest these guidelines for defining
objectives:

1. Start where instructor is conversant; search out logic
of content.

2. Compare with psychological logic of content (usually the
way the instructor learned it).

3. Start with most complex goal and -work back to entry know-
ledge and skills.

4. Work in the abstract -- speak of concepts and principles,
not teaching examples of same.

5. If instructor can't explain it (the task to be learned),
have him do it himself.

6. Distinguish between mastery and discriminating objectives.
7* Have instructor weigh or rank most important objectives*
S. Accentuate the content; then add the behaviors, it's much

easier for the instructor.

A number of recommended charges for future evaluation procedure
trials were derived from analyzing the tapes of evaluation specialist-
instructor sessions*

1. Additional advanced preparation of the evaluation specialist
is needed,

2. Both client and evaluator need to have studied preconference
materials.

3. Additional examples of specific subject matter objectives deve-
loped for each "typical" academic discipline would be helpful.

4. A copy of a typical final exam should be available during the
conference. It would be most helpful in aiding communication.

5. Considerable skill needs to be exercised by the evaluator to
avoid any intimation that the client is being evaluated; e.g.,
that he as a teacher is being evaluated*
It would appear that some experience on the part of the eval-
uator in the subject matter area would expedite the procedures,

Unfortunately, evaluation specialists, thanks to new empKasis on
behavior statements, are only recently learning how to specify learning
tasks better. This is "unfortunate" because we have little idea as to how
to go about achieving them. The great "open-sesame" that educators have
dreamed about; that is, wait until the objectives are finally spelled out,
is turning out to be more of a nightmare instead of finding the gold and
riches in terms of easily identifiable instructional strategy and media
specification. The awful truth is that we have little idea of how to deve-
lop instructional conditions to meet these specific objectives. This was
the prospect as the evaluation specialist, parting with the instructor, indi-
cated the kinds of tasks the next person, the instructional specialist, would
undertake.
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The Instructional Specialist

The next development step riikesents the beginning of the domain

of the instructional specialist. There were no personnel available to

adequately play the roles of the instructional specialists as the

investigators saw the function. Not being able to find trained indi-

viduals for this role is one of the most important findings of the

study. As such, the media specialists were forced to play dual roles

and go beyond media decisions. Most media centers, where activity of

this sort is being carried out, employ media personnel in this capacity.

The scope of knowledge required for this specialist is enormous.

He must have a grasp of Wit research recommends as effective teaching

and, if possible, have practical experience in areas not yet explored

by researchers. This breadth is suggested by the list concerns intro-

duced by the simulation. There are likely more to be found.

I. Is there a logical learning sequence inherent in .these

behaviors?

Is there a logical sequence inherent in the information

related to these behaviors?

3. Are some students already able to carry out any.or all of

these prescribed behaviors?

4. If yes, what provision will be made to allow for indivi-

dual differences in entry behaviors?

At what points in this learning sequence of behavior and

related information will there be a need for student

overt response; i.e.:

a. making inferences
b,. practicing a skill
c. information retrieval

Who and how Should the student be stimulated to respond?

7. Who and how should one react to this student response?

If he is correct, do this
If he is incorrect, do this. . . .

Are there bodies/areas of information either substantive or
directional which can be uniformly presented to all students?

Are there bodies/areas of information which the student can

better study at his own pace?



10. Are there bodies/areas of information that dictate the
need for student discussion?

11. Are there bodies/areas of information that dictate the
need for student-teacher discussion ir, private, or in class?

In the simulation, the instructional specialist role was to
complete the instructional development flow chart, the logical and
psychological sequence of the total, course. This is no mean task,
but leads to the spelling out of one of the major variables concerned
with effective instruction -- that of sequence, discussed earlier
in this chapter.

The selection of communicative patterns, or better known as the
Trump plan decisions, was next. Unfortunately again, there are few
clues within the information gathered that leads to suggesting
programming, large or small classes, etc. In most cases, either the
instructor has a "pet method," or some logistic restriction determines
the final choices.

Of course, if financial restrictions are such as to rule out
certain more costly teaching strategies, the search for a "best"
solution is narrowed automatically.

This fact adds to the importance of the earlier inventory step.
The investigators briefly flirted with the idea of developing a
teaching method priority indicator, which would designate the avenues
of instruction suggested by preference. This preference indication
was to be completed by the decision maker (administrator, dean,
professor?) who had the final "go" or "no-go" power, Further consid-
eration prompted the investigators to abandon this approach in favor of
determining the vzirth of alternative teaching methods, The value of
effectiveness might well convince cost-conscious administraOrs that
a previously unacceptable expenditure is worthwhile.

Some guidelines evolved for determing teaching stratelees are:

1. The more complex cognitive objectives call for interaction
during issues discussion; feedback on problem-solving tasks.

2, The more difficult a concept, the more likely the need for
adjunct programming.

3. One-way information should be in printed form whenever possible,
so students can attack it at their rate, not the instructor's.

4, Instructor is needed when one -way information is undergoing
rapid change rendering printed forms obsolete.
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Student-to-student interaction should onlr be allowed
when pre-requisite information has been loarned.

The instructor comes into his own when the choice of concurrent
information within each pattern is decided. It's his discipline.

It is also his task to generate teaching examples. This is a creative

act. It might well be that a specially inventive man within each

discipline be singled out to help in this vastly important task.
The best choice of media still can't overcome choosing an inadequate
example.

The simulation experience suggests the following general pro-
cedures be used by the instructional specialist in working with
the instructor:

1. Roml.ew the initial procedures working through any
semantic difficulties.

2. Develop more fully, in the sense of more specification,
any of the areas covered in the initial analysis procedures.

Derive from the data priority of skills and tasks to be
developed within the course. (These aze usually located
toward the right lower corner of the matrix in Flgure 8 .

4. Determine the Interrelationships among these priority tasks.
Are they dependent upon each other in a unique way? What
is the logical sequence inherent in these tasks?

5. Taking one of the complex tasks (one which has no subsequently
more complex than it), develop the logical chain of content
(information, subject matter) needed to enable the student
to adequately carry out the task. (If this is a manipulative --
psychometer task, include boa content and physical manipulation
with objects.) The organization of a textbook is based upon
this logical chain, but usually has not made the direct tie -in

with specific skills and tasks. The development will generally
follow these steps:

a. What principles are involved (or possibly strategy)
in carrying out the task?

b. What concepts are needed to comprehend the principles?

c. What are the most meaningful (to the student) "real"
examples of these concepts and principles?
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Tn paint three, "meaningful" offers a stymie to all involved in

communicating information. Obviously, an example which has a great
deal of Leaning for one student may have little or another. Exper-
ience and a rule of thumb tell us that the more probable the example

is already knowu of within the repertoire of the student, the more

likely the meaning will be transmitted.

At this point we are ready to consider the media form and trans-
mittor of the selected enamples. In the procedures trials, the laves-
tigators were much in the dark regarding applicable principles, when
given certain specified teaching examples to represent requirements.
The remaining section of this chapter discusses problems in terms of
the media specialists' role.

3112AVAIAPecialist

Given that some instructional materials will be necessary to
most effectively and efficiently attain the learning objectives that

have been specified, how is the instructor aided in determining the
materials to be located, selected, produced, and used?

At many universities, an audiovisual center has been established
which has as part of its function the role of assisting faculty
members to secure and successfully use various types of instructional
materials. In *ecent years, the invention and development of new
forms of recording, storing, retrieving, and displaying information
has grown to such proportionsvand at such a ratepthat several
specialties have developed within the field of audiovisual education,
As a result, at institutions of higher learning where the use of
media has received some prominence, it is not unusual to find the
following specialists work:ng as part of an instructional media or
audiovisual center, or as part of a somewhat broader-based organi-
zation called a learning resources center.

Learning Resources Specialist:
Knowledge *bout materials, sources, cataloging, storage
and care, and retrieval processes.

Graphics Specialist:
Skilled.in design and production of charts, slides,
transparencies, photos, and displays.

Film Production Specialist:
Skilled in design and production of educational films,

Instructional Television Specialist;
Skilled in producing instructional television programs.



Distribution Specialist:
Skilled in audio and video distribution systems and in
the capabilities of all types of display equipment.

In some instances and with imbkbly growing frequency, we find
three additional types of specialists:

Programmed Instruction Specialist:
Skilled in design and writing of programmed materials,

Media Specialist:
Knowledgeable in all of the above specialties and in
instructional theory and practice, as well as in
curriculum development techniques.

Research Specialist;
Knowledgeable in research methods and the media field.

Assuming the evaluation and instructional specialists were able
to assist the instructor in analyzing his instructional needs, one
of these media specialists now assists the instructor to obtain
instructional materials for use in a particular course or segment
of the course.

The investigators hypothesized a number of general procedures
for the media innovation phase of the instructional development
process:

1. Statements concerning inputs, objectives, examples, and
strategy decisions made to date are given to the media
specialists by the instructional specialist.

2. The learning resources specialist is called upon first
to suggest materials that are available which may serve
as exemplars for the course,

3. A conference is held to establish communications among
all the audiovisual specialists, and the instructor.
Another approach may involve transmittal of requests to
each audiovisual specialist in order that their specialty
is required,

4. Decisions are reached as to materials and equipment needed
for the specified teaching examples.

5. Commercially available materials are secured for instructor's
approval.



6. Unavailable materials are designed, produced, and approved
by the instructor.

Materials are tried out on representative students,
evaluated, and revised if necessary. A specialized
experimental claesroom would be desirable for this
purpose.

8* The instructor "practices with new types of equip-
ment and materials.

All materials and equipment are assembled for a
"dry run" with a selected group present to evaluate,
to trouble-shoot, and to smooth out the operation.
If possible, this trial should be held in the actual
classroom setting.

10. Any flaws detected in this trial are remedied.

11. Ready materials and equipment for classroom imple-
mentation.

The specialist.based model for instructional system development
used in this study restricts the decision area of the media specialist
more than is the usual case for audiovisual workers. Investigators
hoped this limitation would serve to underscore the functional prin-
ciples with which the media worker operates.

However, preoccupation with purely media selection decisions is
a luxury seldom allowed audiovisual workers. Presently, they are
expected to advise on a broad spectrum of communication problems,
ranging from learner motivation to routine maintenance of graphic
arts materials inventory. This diversity in their jobs make it difficult
to pinpoint media decisions.

The identification of media deCisions is blurred also by
overriding administrative decisions. For instance, at times there is
Lich preoccupation with the low distribution costs associated with
television, that its shortcoming, lack of learner feedback capabilities,
is overlooked.

Media specialists appear to be guided by two sources of information
in advising the selection of any given representational form or trans.
mission means. They are: (1) the findings of basic research in
psychology of learning and communications, and (2) their own exper-
ience with problems of media prodUction and utilization.



Observations of media specialists at work indicate a majority

of their decisions are made in response to their experience rather

than findings in the field of learning researdh.

This observation does not reflect negatively on the competencies

of media specialists. The complexities and contingencies associated
with teaching situations and learners make it unlikely that media
decisions can be based on principles of communication and learning

in their present form. More likely, decisions will be based on

"functional media principles" derived from experience with actual

production and implementation pro§lems,

Instructional media decisions lean heavily on an intuitive

connection the media specialist is able to make between his
experiences and a given problem, Making consistently appropriate

connections constitutes a competency to which most media specialists

aspire. These observations have been made before in the audio-

visual field, but appear to be the conclusions elsewhere as well.

Krathwohl (74) observes:

We do not have enough psychological knowledge for the

teacher and the developer of instructional materials

to move with certainty fron an intermediate-level ob-

jective to a single set of very detailed and concrete

objectives. . .both the instructional material
specialist and the teadher precede the psychologist
into an area of most-needed research. They must make

choices whilb the psychologist is still developing the

knowledge to help them.

Consistency in making effective media decisions is handicapped

by a Shortage of learning research findings applicable to teaching

situations. Also, there is little information on workable media

development procedures for implementing what we already know about

learning.

The attention psychologists are giving the instructional

media area is best exemplified by Robert Travers in his recent

UWE study. The conclusions of that investigation seriously

question the psychological aoundness and "theory" underlying current

recommended practices in the audiovisual, field. This comprehensive,

if somewhat scathing, analysis measures commonly employed media

use generalizations versus findings from psychological and

communications research studies. The conclusions of that study

hold out little immediate help for the media specialist.
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This (i.e., analysis of conditions affecting the learning

process) does not mean that the work of the psychologist
is directly applicable to the solution of problems faced

by the audiovisual expert; for the psychologist, in the
tradition of experimental science, studies phenomena in
highly simplified situations. The problem of generalizing
from these restricted and simplified situations to the

complex situations of daily life-is one faced by every
scientific area.

The current limited usefulness of basic research is repeated

later in the same report and an observation is made with regard to

media specialists:

Thib notable point of contact between the audiovisual area

and the area of psychological research may represent a
point of departure for extended research related to the

design of audiovisual devices.

The "point of departure" reference made above should have special

significance for those concerned with defining the media specialist's

role. It suggests that the audiovisual field concentrate its energies

in an area of intermediate level research. There appears to be need

for a plan to locate functional media principles by sifting the practices

employed by successful media specialists. This kind of an effort would

involve several stages and perhaps more agreement among specialists
than anyone has a right to expect. However, since a consensus is

sought for descriptive, not prescriptive, purposes, it may be feasible.

The proposed investigation would involve first establishing a model

depicting the standard sequence of media development procedures.
Second, specific practices of media decision and rationale would

be solicited from media specialists, consolidated into a code of prac-

tices. To this end, some new taxonomy might be developed, or perhaps

one already in existence could be employed. The third stage would

consist largely of disseminating these findings for field testing

and revision by practicioners and basic researchers

The search for a theoretical or at least a functional structure

to support the media specialist's role, deserves increased scrutiny

and investigation, and soon.

Summarizing this portion of the discussion, it was pointed out

that the media specialist's rolq as it is presently practiced, attempts

to cope with far too broad decision areas. When he is confined to
purely instructional media selection decisions, there is little
appropriate learning research to guide him. In the absence of counter

arguments, the hard practicalities of cost and production tend to

prevail in media decisions. It is suggested, as an interim step, to
establish functional instructional media guidelines through a codifi-
cation of current successful media selection and use practice.
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Course Development Simulation

There are appreciable limits to the general ability of course

devlopment designs derived from the analysis o past events and inference

from the literature of instructional research. From the beginning of the

study, the investigators were aware of the deeper aspects of decisions

associated with course development, and felt that media innovation process

could truly be revealed only through firsthand observation and, if

possible, manipulation of events. Certain funds in the study grant

provided the opportunity to support a limited amount of media innovation

in several courses* and fairly comprehensive work in two courses; Theatre

Arts 142 and-$1,..ctacal Engineering 413. The balance of this discussion

section is devoted to a review of the details of the hypothetical de-

velopment model trials in these two subject areas.

Theatre Arts Course Anal its and Media Innovation

Prior to commencing work with thd theatre arts faculty members in the

trial of the hypothetical model, investigators suspected that each step

likely consisted of fairly complex decision-making. This suspicion was

verified in listening to audio-tape of encounters between the team of

specialists and the two instructors responsible for the theatre arts course,

This complexity made the analysis of.course content and behavior objects

extremely time consuming and taxed the ingenuity of the study staff to

come up with the kinds of questions to uncover this information and forms

on which to record it. The instructora often expressed second thoughts,

once their statements of course objectives and content were committed to

paper. This is not necessarily a sign of indecision on the instructors'

part. Stating objectives and content in written form appears to make the

instructors more aware of the conditional nature of their decisions on

what and how to teach. They wanted to be sure they had done their best.

The instructor needed more information on the needs of the student

who enrolls in the course. Throughout the development discussion, the

specialists found themselves playing the role of a representative student.

In the absence of another party to test reactions, instructors appear to

test teaching plans on an idealized student they construct from experience.

Obviously, the veteran professor has more opportunity to shape his rep-

resentative student than the graduate teaching assistant or new instructor,

who usually uses himself as a isivaei.

It would be extremely helpful if sample groups of the student

population could be established at universities on which innovation could

be tried prior to its implementation in actual courses. Perhaps, an ex.-

perimental classroom could also be constructed to aid in simulating

course instructions, comparable to the "test track" or "market testing"

approach in product development.
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This is a response of one of the theatre arts professors to his work
with the evaluation specialist in identifying objectives:

COMMENTS ON THE DAY'S DISCUSSION June 16, 1964
Dr. E. C. Reynold

I am dictating these from the top of my head. I hope they will be
valuable. As I mentioned to Leroy yesterday morning, I am not sure exactly
that we are yet in a position to know vhether or not we have accomplished
anything. My general reaction to the discussion was that it helped me
to organize my own- thinking about the course. We had some difficulty
fitting ideas into the grid, but I rather think this is the nature of the
beast (Theatre Arts 142) rather than the. grid. Also, this may say something
about the use of the grid for this particular kind of course. So far,

quite satisfied and .I assume I will be asked for further reactions later.

The "grid" or matrix device (Figure. 9) was used by the evaluator to
collect information on course content and learner behavior goals. In con-
trast, the course syllabus, see Figure l3 confined itself only to content
and time continuum.

Figure 13

Speech 142
INTRODUCTION TO THEATRE

Text: Hatlen, Theodore, Orientation to the Theatre, Appleton,
Century and Crofts

Play Texts: Four. Modern Plays, Holt..Rinehart
Death of a Salesman Viking Frdss
Medea and Other Plays, Pelyin Classics

Date Topic Assignment

10-2-64 General Introduction Medea

The Fundamentals

10..5-64 No Conflict - No Drama
10-7-64 Motivation - The. Basis of Understanding
10-944 The Audience

Pref. Opts. 1 & 2

Chapter 15

Theatrical Forms

10-12-64 Tragedy: The Serious Drama Chpts. 3 & 4
10-14-64 Melodrama: The no so Serious Drama Opt. 5
10-16-64 Comedy: High, Low, and Inbetween Chpt. 6
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Oct. 19
Oct. 21
Oct. 23

Oct. 26
Oct. 28

Oct. 30
Nov, 2

Nov. 4
Nov. 6

Nov. 9

Nov. 11
Nov, 13
Nov. 16

Nov, 18
Nov. 20
Nov. 23

Nov. 25
Nov. 27

Nov. 30
Dec. 2

Musical Comedy To Oklahoma!

Musical Comedy - Oklahomal.'and After

Medea Lecture - Frank Rutledge, Director

of Theatre Production

The Absurdist Drama - HOW Absurd?
Dramatic Criticism

The Physical Theatre

The Form of the Theatre
Style in the Theatre

Style in Production
MID-TERM EXAMINATION

The Arena Theatre vs Proscenium Theatre

Theatre Production

Acting - What It Is
Acting - Demonstration
Direction - What It Is - (Function)

Directing Procedures
Fantasticks Lecture Smith

Guthrie Lecture

Prdblems of the Mass Media

Whatever Happened to Radio Dramas
Orson Welles - War of the Worlds

Television - As a Form for Drama
The Commercial Theatre

THANKSGIVING RECESS. THURS. - NOV. 28 - SUN, DEC. 1.

Dec. 4
Dec. 7

The Educational Theatre - How and Why

The Future of Educational Theatre
Final Class and Review Period

NON. - FRI. DEC. 9-14 FINAL EXAM PERMD

Hedda Gabler

Pygmalion

Chpt. 1.4
Medea Review Due
Chpts. 8, 9, & 10
Chpt. 13

Chpt. 12

Chpt. 11
Emperor Jones

Death of Salesman
FANTISTICKS
Nov. 19-24

The matrix proved exceptionally useful to the instructor for pro-

ducing specific statements of course objectives and linking these objectiv-s

to subsequent judgements on appropriate media usage.

A sample of the initial analysis conducted in the theatre arts

development simulation is shown in Figure 14
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Despite its usefulness in the statement of objectives and identi-

fication of instructional tasks suited to media, the matrix contributed

little toward devising an optimal sequence of content presentations for

learner behavior development, essentially instructional strategy. To

this end, the instructional specialist asked the instructor to review his

objectives and state the most complex behavior sought tram the learner.

This resulted in a heirarchy of hoped-tor behavior.
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Most complex behavior:

Critically Review a Play

Major subdivision of complex behavior;

AlEUIEIX1.12
JAmplay's Worth

Next levels of behaviors: Next levels of behaviors;

1. Recognize the literary
elements contributing to
theatrical excellence.
(including 2 lectures on
elements of conflict,
motivation, audience
behavior.)

2, Distinguish between
dramatic types,

Distinguish dramatic styles
within types.

Relate the physical form of
the theatre to its
historical background.

5. Distinguish between good
and poor plays.

1. Distinguish dramatic styles
within types.

Distinguish between good
and poor plays.

3, Recognize contributions to
the play by skill areas in
theatre,



The instructor judged the preceding sequence cf behavioral out-
come as optimal for achievement of the most -complex behaviors. In the
outline, the instructor notes that while ,ne set of behaviors (1 through
5) contribute to "Analyze Play," some of these same behaviors also build
the abilitfto "Judge Play's Worth."

The instructional specialistaade several attempts to correlate the
sequence of content to the behavior sequence suggested by the instructor.
Figures15 and 16 illustrate the format used. Whereas, specification of
a sequence of steps for behavioral development appears possible, little
progress was made on determining an optimal order of content presentation.'

An interesting question raised by this experience is whether.an
optimum sequence of behavioral outcomes is consonant with the content
presentation prescribed by advocates of the "structure of knowledge."

Failing in efforts to perceive a stricture of content on which to
base a new presentation sequence, the planners accepted the sequence of
the existing syllabus.

The instructor next proceeded to work with the media specialist.
Media decisions deal primarily with what representation of examples
appears to be necessary and what media forms should be employed.

Media decisions must be sensitive to a number of factors, including
the style of instruction which has proven successful in the past, and
with which the instructor is Ailing to "live," The instructors were
willing to listen to instructional alternatives to lecture, such as film,
etc., if a case could be made for them. The media specialist reviewed
the content outline and behavior objectives statements developed earlier
by the instructor and instructional specialist, Referring to both the
rationale offered by the content-behavior matrix and his own repertoire of
experience, the media specialist either suggested no change in teaching
or specified certain newer media forms. Figure 17 illustrates a form
used in this step.

Recommendations for implementation of newer media introduced the
participation of media persons best termed production specialists;
namely, graphic artists, film producers, photographers, television
technicians, etco

Since most educational institutions are limited in the media pro-
duction facilities they can maintain, an important question at this point
is, "Does the devised material, already exist in the form and quality
desired, and is it cheaper to buy than produce?" In a specialized field
such as theatre arts, this was a hard question to answer. For instance,
the following filmed plays were recommended for course use;
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October 5

October 12

October 14

October 16

October 21

November 9

FILMS SCHEDULED VOA SPEECH 142

FALL TERM, 1964

A. Giant People: The Watussi

Oedipus Rex

Great Expectations

Cyrano de. ergerac

Naughty Marietta
Pal Joey

The Would Be Gentleman

September 17, 1964

2 minutes

88 minutes

1st scene

Scenes to be selected

Scenes to be selected
Scenes to be selected

95 minutes

Locating the sources of.films depicting these plays called for long-

term familiarity with theatrical film sources and use regulations. The

same proved true in the recommendation that a film on stage direction

be employed. The search for such a film included a survey of unpublished

film lists at a number of universities and commercial agencies. The time,

effort, and costs of media production usually warrants the search efforts.

Complete media center materials files can save money.

Media production for theatre arts ranged from relatively inexpensive

transparencies for the overhead projector to an original 20 minute motion

picture film on stage direction*

Film production can be an expensive process, depending on the custom-

ized nature of the product. Considerable attention is given to achieving

the "purpose" of the customer. Each producer brings to the task his

experience and "tricks of the trade" to achieve effectiveness, as witness

the film production techniques proposed for the theatre arts case.

FILM DESIGN PROJECT (THEATRE) Berson. . . .Job #264

ZURPOSE

So many people who go to a play fail to see beyond the mere

facade of footlights, colorful and frequently extravagant

costumes, settings, and stereotyped performances of the players.

In order to develop a greater appreciation of the theatrical

increments that go to make up a drama among the non-major drama

students and conceivably to reinforce (orient) the drama major,

the following design for a.film is submitted.

104



SPECIAL CONS ]E,IONSAFFECTING THE DESIGN

A form following a five-in...one design is suggested. These six
short-format presentations to be introduced overall by animation
or "live" photography illustrating points "what a play is" and
"what a director is,"

Looking deeper into the increments of the play, each of thee, to
be presented in short format, are: the READ THROUGH, MOVEME
COMPOSITION, BUSINESS, .and TECHNOLOGY. The FINISHED PRODUCT ON
can possibly be used as an effective recap or summary device.
The instructor will then have the option of showing the film
in its entirety, or showing the portion therein which may apply
explicitly to his lecture of the day.

Color is suggested to carry more effectively the sets, costumes,
and lighting elements of the production,

A "pixillation" or "live" animation technique is suggested in
covering the increments of MOVEMENT and composition.

The development of all five increments will possibly require
lip-synch coverage. Two cameras, requisite for effective inter-
cutting, will be used.

As discussed with the theatrical consultants, actors are to be
introduced before the cameras "raw;" that is, unrehearsed. This
approach should provide a certain freshness and possibly more
effective development of the chosen scenes,

We should attempt to find some
idea of what a plaLitand how
by the director into ate, whole,

that a spinning color *Wheel be
But let's keep looking,

analogy device to carry the
the increments are coordinated
It has been suggested to date
used to build up this analogy.

The question that always faces a film maker, whether to use
his camera cinematically or as a documenting instrument, like-
wise must be considered here. I feel that we should not let
this hamper our work, .use it as it is needed. I suspect
there will have to be a combination of both uses. ,covering
the play from the theatre audience point of view but also
moving in to cover effectively such secondary movements and
business as is deemed necessary.

Here follows a rough synopsis of the film as I see it to date:.



In addition to the decisions on major production strategy
questions, production problems cover many minor but important issues,

such as the difficulty in projecting the color of a thin line on an

overhead transparency, and the suggestion that the professor sketch

his ideas on acetate during lectures. The sketching approach identified

design specifications the instructor was earlier unable to verbalize.

The operation of media presentation devices introduced yet other

technicians to the development process. They also require information

in order to perform their functions. Is there a projection booth in

the classroom? What is the projection distance available? Since the

commercial films cannot be cut, is there room for two projectors using

pre-marked reels to present film excerpts? Is the classroom occupied

prior to the theatre arts course?

The intercommunication of the various participants in the develop-

ment process strongly recommends the services of a development project

coordinator who can oversee arrangements and forsee problems. It may be

this task could be a function of the instructional specialist or, perhaps,

a classroooriented media specialist.

glectri.......cam.Eineessis and Media Innovation

Development experiences with the two instructors in electrical

engineering closely parallel those in theatre arts; that is, the nature

of the content did not require alteration of the analysis and developlent

sequence suggested in the hypothetical model. It should be noted,

however, that the engineering faculty were familiar with systems analysis

and flowchart operation from its extensive use in their discipline. While

this familiarity with the analysis technique shortened their orientation

period, it did not appear to make their decisions on instructional strategy
any easier than those in theatre arts.

Work between the evaluation specialist and instructors proceeded

well, as witness the comment by an instructor and the evaluation specialist

cvz a meeting for determination of effectiveness.

Instructor; H. E. Hedges

Session ran smoothly -- seemed to be a fair amount accomplished.

Not 100% confident on categorization of objectives.

Two -hour session seemed about right -- long enough to get some-

thing accomplished, time goes rather rapidly, but yet any longer

would probably overdo a good thing.



Instructional Specialist: John Gordon

By the end of August they will have definite word as to the
number of students who will be taking the course. No teach-
ing decisions, assignments, or room arrangements have been
made as yet.

Possibilities for the cource: Large group meetings for one
or two sessions per week and then break up into smaller
discussion-type groups for the remainder of the sessions.

Separate groups for each faculty member, with possible
joint use of media materials.

Possibla use of linear program on Matrix. Algebra later on
in the course.

Hedges really coming along: used term "terminal behavior"

quite easily!!!!!!

Interestingly enough, the investigators discovered that the
engineering instructors had already carried out a content analysis in
the preparation of a staff-produced text for use in the course.

Seepage 109-110.

EE252-P, Networks-Systems
Outline of Course Work, Fall Term 1963,

Week of Topfcs

September 26

September 30

October 7

October 14

Introduction to Systems Analysis, Relations
Between Mathematics and Physical Systems,
Intro. to Measurements and Instrumentation

Measurements, Through and Across Variables,
Signals; step Function, Exponential Function,
Periodic Functions, Sinusoids, Rectangular
Waves, etc., Average Value, RMS Value of Signals

Power and Energy Functions, Average Power,
Fourier Series: Forms, Determination of
Coefficients, Symmetery Properties, etc., QUIZ

Concept of Mathematical Models, Terminal
Characteristics of Two-Terminal Components,
Linear and Nonlinear Algebraic Models, Small-
Signal Approximation, Piecewise.linear
Approximations.
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October 21

October 28

November 4

November 11

November 18

November 25

December 2

Sources, Active Elements, First -order
Differential Equation Models of Two-Terminal
Components, Frequency Response Characteristics.

Step function response, General Soln. of
First Order Equation Models, Transient and
Stlady-state Solutions,X (t)Variable,
Elliptical Approximations.

QUIZ, Matrix Algebra; Definitions, Matrix
Operations as Addition, MUltiplication, etc.

Matrix Inverse, Partitioning, Rank, Elementary
Matrices, Equivalent Matrices.

Matrix Algebra, contd., Solutions of Homogeneous
and Non-Homogeneous Equations, QUIZ

Introduction to Mathematical Models of Multi-
terminal Components, Associative Property of
Measurements, Forms of Equations, Three-
Terminal Components, Open-circuit Parameters.

Open-circuit, Short-circuit, Hybrid, Cascade
Parameters for Three-Terminal Components,
Transducers and their Mathematical Models.

The evaluation specialists thus worked with instructor primarily
to determine behavioral objectives associated with mastery of this cons
tent. The approach used. was similar to that in theatre arts. Identify
the most complex behavior and then establish the heirarchy of behaviors
which contribute to learning. Below is a list of the major courses behav-
ioral objectives and their components. Figure 18 illustrates a sequence the
instructor and instructional specialist regarded as the best order of
learner behavior:

BEHAVIORAL OBJECTIVES - ELECTRICAL ENGINEERING 413

Develop the ability to analyze descreet systems

A. Develop necessary mathematical skills

1. Gain facility in matrix operations
2. Apply mathematical characteristics of signals

a. Sinusoidal characteristics, etc.
b. Expand functiOns in a Fourier series for repetitive

signals
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Relate mathematical to physical systems through measurement

1. Electrical systems
2. Mechanical systems
3. Hydraulic systems

C. Develop mathematical models

1. Develop terminal equations and terminal graphs
for two-terminal components

a. Understand typical terminal characteristics

1) linear and non-linear algebriac models
2) first order differential equation models
3) source or active element considerations

Apply typical terminal characteristics

1) electrical
2) mechanical
3) hydraulic

2. Develop terminal equations and terminal graphs for
multi-terminal components

a. Understand typical terminal characteristics

1) linear and non-linear algebriac models
2) First order differential equations
3) source or active element considerations

Apply typical terminal characteristics

1) electrical
2) mechanical
3) hydraulic
4) transducers

c. Comprehend the Associative property of measurement
in relation to

1) open-circuit parameters
2) closed-circuit parameters
3) hybrid parameters
4) cascade parameters



NEHAVIOR ANALYSIS

Evaluation

Figure 18

Analyze discrete systems

Recall definitions:of sets

of multi- terminal Parameters

Recognize types of parameters

Apply rules used to obtain other
sets of parameters when one set

it known

Evaluate mathematical model of
multi..terainal systems

Analyze terminal characteris-
tics mathematically

Translate component character-
istics into terminal character-

istics

Evaluate physical component
characteristics

Analyze physical multi-
terminal component character-
istics

Evaluate mathematical model
of two-terminal components

Analyze terminal character -
istics mathematically

I
Translate component character-
istics into terminal character-
istics

Evaluate physical component
characteristics

Analyze physil component
characteristics of two-
terminal components

Evaluate signal and select
mathematical form

Analyze eignaltplots

Recall relation of math-
ematical models to physical
systems

I
Recall nature of math-
ematical models

110

ELECTRICAL ENGINEERING
Professor and.Educationist

Analyst Encounter

-- open-circuit measurement
-principles, etc.

NOM

open- circuit, etc.

obtain values for parameters -
are they in typical range?

techniques for developing
families of curves where a
value may depend on mare than
one variable. (Associative
property of measurement)

computational schemes of
analyzing component .

charaeter:stics
matrix operations

- measurement schemes of
analyzing component character-
istics (terminal graph)?

-. information i.e. definitions

of multi-terminal component
characteristics

small signal approximations
technique! of develop-

- ing linear appvozimations
Of non- linear character-

istics

linear and non-linear
algebraic differential
equation

- - measurement schemes

- - definitions of
two-terminal components

a -- set of rules or
criteria

-- Recall commonly used signals

-- Types of measurement

-- purposes of mathematical
model - statement of physical
conditions.
Limitations



Just as in theatre arts course, the instructional specialists
could offer little rationale to change the order of content presen-
tation from that of the existing course outline. Accordingly, the
syllabus sequence was passed on to the media specialist to recommend
representational forms for the content examples.

The major media innovations in this course were: (1) preparations
of overhead transparencies to improve on chalkboard illustrations;
(2) a series of 8mm cratridge-loaded film clips of laboratory experi-
ments to save orientation time in laboratory sessions; and (3) use of an
electronic responder to test presentation clarity. it turned out that
the responder provided valuable diagnostic help to the instructor.
As-it developed, most of the audiovisual materials were planned for use in
the first third of the course.

The basic rationale used by the media specialist in recommending
the various media types was that abstract concepts would hold more mean-
ing if presented in visualized forms and in motion where appropriate.
The media technicians were hard-pressed to create graphic illustrations
previously represented only by equations. This task required close work
with the instructor in order to be accurate in dimension, scale, and
perspective.

The most complex production was the motion picture of laboratory
measurements being made in three physical systems: electrical,
mechanical and hydraulic.

The length of time needed for production of three 5-minute clips
is illustrated in the production schedule, Figure 19. Production
problems included a simplification of laboratory hook-up materials
to offer a clear photographic image in the parts in the laboratory experi-
ment devices. Tubing lengths were shortened, wires coded, and equipment
parts highlighted with flood lights in order to clarify the process
being tested.

The production period was proLonged by technical errors in the
commercial transfer of the 16mm laboratory film to the 8mm cartridge
format. Following the film producer's objections to the off-color
and off-center defects, the company reprocessed the films correcting
the errors. This experience is cited to point up the importance of
competence at each level from the initial instructional analysis to
materials procurement and implementation. The recycling or repetition
of decisions, due to faulty judgment, adds considerable time to the
development process.

The development work in the engineering course differed from theatre
arts in the amount of time required for the various steps. The engineers
moved through the objectives analysis steps more quickly than the theatre
group, but conversely requiredconsiderably more time in translating their
concepts to the media production technicians.
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Figure 19

FRODUCTXON SCHEDULE . ENGIWRING SHORT FORMAT FILMS

At.ELt
October

7 Storyboard work started 1 A and B roll edit -
mail out

September
2

16 Research
3

17 Conference and script
4

18 Script and storyboard.
5 Lab makes up colog interneE

19 Script from A and B rolls

i20 Script and storyboard 6 Reduction to 8mm
and capsuled

21 Begin animation art 7

Revise sound track, MU #5
8

22 Live shooting
Short format 9 Receive prints for

preview and use

23 Complete live shooting
Mail out 10

24 Animation art completed
and shooting

25 Animation art compmeted
and shot M mail out

2.6

27

28 Begin second series
of short formats

29 Original color footage
back from laboratory

30 A and B roll editing



CHAPTER V: CONCLUSIONS AND RECOMMENDATIONS

Many of the conclusions reached in this study already have been
stated in the descriptions of the results of course development analysis
and procedures trials. The investigators elect to offer in this report
chapter several guidelines based on the reported findings and applicable
to the concerns held by college course developers and media innovators.
In addition, they present recommendations for further refinement of the
guidelines.

Administrative Or anization for Media Innovation and Instructional
Development

It is advisable to physically centralize the facilities for media
innovation and instructional development in college courses. The time,
personnel, and financial resources needed for major revisions in teach-
ing materials and methods.cannot be spared from typical department teach-
ing budgets.

The establishment of a learning resources center, instructional
development center, or whatever the teaching resources agency may be
called,is essential to the strategic channeling of major institutional
funds into the effective improvement of courses.

There is little reason to standardize the model for the admini-
strative organization, rather it is desirable to pattern its growth to
fit the size, policies, resources, and other limitations of the insti-
tution involved. Almost any organizational structure is useful, if
it permits the neces.3ary instructional development procedures to occur
unhampered.

The staffing of the development organization should make available
to faculty members end academic departments the services needed for
analysis of instruction and implementation of teaching materials. It
is likely these competencies are best obtainable through the employment
of specialists in three areas; evaluation, instructional design, and
media. In addition to opecialsts, the services of a coordinator
appear useful to expedite the progress of the development process.

There remains considerable speculation regarding the nature of
relationship the instructor and the academic department will accept
with a centralized development agency It is suggested that further
izvestigation be conducted to determine the feasibility of training
substantive academic personnel in the spec;.altics of teaching analysis
and materials design as a means of bridging this gap. This approach is
judged more practical than attempting the training of the learning
specialist in the subject.
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.
Standard Procedures for Media Innovation and Instructional Development

Improvement in methods of instruction has been traditionally

delegated to the instructor byhigher institutions without providing

him much recourse for assistance changes in enrollment, content, and

objectives may demand. The only alternative available to many professors

is to imitate the teaching methods by which they learned or they observed

in use by Colleagues. The cases of problem - solving approaches to instruc-

tional improvement observed by the investigators were directed by faculty

members who fortunately possessed analytic skills and the ability to

garner needed resources.. The steps of change varied in sequence and

efficiency among cases, but not in. kind. It is desirable for media innova-

tors and course developers to know the kinds of decisions they are
expected to make, even if the "crrect" alternative cannot be specified.

It is also helpful to provide the instructor with the expertise of trained

and experienced specialists to assist him in considering the value of

alternatives and recommend resources of which he is not aware. The flow

chart model of instructional development procedures offered by this study

is useful in merging the talents of instructors and specialists to the end

of making practical decisions for innovating media in college courses.

The limitations of this model is the possibility that the solutions

to instructional problems may not be within the capability of media. It

is likely that this model in reality is merely a part of a broader scheme

of instructional development. This probability should be investigated.

Also, the communication gap among various specialists working with the

faculty member should be studied for the possible development of a common

taxonomy or language. Other major problems of the defined development

process deal with sequence of steps and the competencies of the specialists.

Unfortunately, the most logical step for commencing instructional improve-

ment, the analysis of objectives, is also the most traumatic. Some further

study should be carried out to make this initial process less troublesome.

There also remains the major questions as to how critical is the competnecy

of the specialists in aiding the instructor to make effective changes in

teaching. The heavy reliance placed on experience by specialists in this

study, raises the question as to what can be done at an institution which

has little history of media innovation or hires an inexperienced staff.

The Role of the Specialists in Procedures of Media Innovation and

Instructional Development

Faculty members involved in the study generally praised the use-

fullness of development steps in terms of the assistance provided in each

by the development specialistsodespite the handicaps under which these

specialists worked. The specialists were designated such by the investi-

gators to tast"out their ideas on course development process. Persons with

817,me of these competnecies exist on most campuses, but seldom are harnessed

to aid faculty in solving teaching problems. Often their major role lies

in teaching courses in their specialty or supervising research. It is
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timely to search out these persons and invite their participation in

course development work. The experience in this study is that faculty

members in the various disciplines are receptive to this assistance

when it is introduced as a decision among alternatives on which the

faculty member retains final approval power. This arrangement places

the key responsibility on the specialist to construct as valid a case

as possible for his proposals. Sure-fire guarantees of success are not

necessary for proposal acceptance. Frequently, instructors will settle

even minor gains in teaching effectiveness.

The general lack of scientifically supportable theory forced all

three of the specialists recommended in this study to draw heavily op.

experience and rule-of-thlmb or heuristic guidelines in the advice they

offered instructors.

The evaluation specialists' work in this study points up the uncer-

tainty instructors have about discussing their subject in terms of

learner--behaviors concepts and teaching examples. It appears desirable

to have the instructor develop statements of curricular aims with

colleagues in terms meaningful to them before attempting instructional

analysis. Stating objectives in written form usually creates an aware-

ness in the instructor of the conditional nature of teaching decision

and a concern that his method and materials be appropriate to develop

desired learner behavior. Instructors find it easier to follow the

analysis if the specialist works fr'm final behavior backwards to the

entry behavior of the learner.

The work of the instructional specialist points up how few principles

are available to relate teaching strategy to stated objectives. It is

not clear whether an inherent structure of knowledge or sequence of

learning behaviors is more useful in designing instruction. Either

approach is an overwhelming task when attempted on a whole course.

It is better to work in smaller units. This specialist can offer assis-

tance in perhaps the most critical decision the instructor makes in

developing instruction; that of choosing the examples for the subject

matter. Most often the best example is that which lies within the

students' repertoire or background. The ability to choose a good example

is the creative act which marks the excellence of an instructor, This

is the art of teaching. No quality of presentation in method or media

can overcome the handicap of an inappropriate example.

The past history of the work of media specialists suggests that

they have been asked to make decisions regarding instruction better

directed to others. They have shouldered these concerns in part due

to the indifference of other specialty areas toward practical appli-

cation of knowledge to teachingpand partly in quest of more precise

specifications to guide preparation of instructional materials. Even

with the prior problem analyses made possible by the assistance of

evaluation and instruction specialists, it would be helpful to the media
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specialist if materials could be tested on representative students
before implementation in courses. An experimental classroom for general
methods testing is suggested. The assistance of an experienced media
specialist offers savings in time and costs of instructional media pro-
duct::on and implementation.

Recommendations for Further Research and Develo meat

The investigators suggest five high.priority areas for further study
to advance the practice of instructional development and media innovation.

1. Test instructional development procedures in various university
settings to determine the feasibility and reliability of the
plan evolved in this study and refine its steps.

2. Identify heuristic principles or "workable" approaches available
to the evaluation, instruction, and media specialists in their
work with instructors and teaching problems.

Build a research- hypotheses- generating mechanism into the course
development procedures to identify unknowns particular to this
process. and make possible more integrated and applicable research.

4. Explore the nature of substantive programs of preparation for
speciO.ists in instructional design and media application to
teaching.

5. Disseminate the findings of successful media innovation and
instructional development to broaden the base of these efforts
and deliver their benefits to more universities and colleges.
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CHAPTER VD SUMMARY

The long-predicted increases in university enrollments, coupled

with spectacular advances in all fields of knowledge, have literally

sent. educators to the drawing boards to improve modes of instruction.

The newer media of communications are among the most radical teaching

changes instituted. Success at one institution after another has

resulted in varying degrees of usage at most universities. Despite

this success, little investigation has been conducted in determining

optimal media innovation procedures, and for that matter, the real

costs of media implementation. The report that precedes this chapter

describes the activities and findings in Part A of a two-part inves-

tigation which explores media innovation in instructional develop-

ment and its associated costs.

The overall study project had four specific purposes: (1) to do

a descriptive analysis and evaluation of instructional development

activities at Michigan State University during the period 1963-1965;

(2) to devise methods of measuring costs associated with instructional

systems development and to develop principles of sound budgetary

planning for the use of educational media in university instruction;

(3) to develop hypothetical models of instructional systems develop-

ment procedures and their relative costs and, (4) to prepare descrip-

tive reports of the above, materials for use by other institutions of

higher learning concerned with the application of technology to instruc-

tional programs.

The tracing of successful media innovation in courses at Michigan

State University was conducted in an attempt to identify effective

steps of instructional development and patterns of administrative

organizations. The administrative developments which appeared to be

mast significant were;

1. Recommendations of a faculty study committee that an audio-

visual center (now known as the Instructional Media Center)

be established to replace the decentralized media facilities

which served and were located within various academic depart-

ments.

2. The employment of a professional educator to organize and operate

the audiovisual center on the premise that its primary purpose

is to improve_ instruction.

3. The establishment of closed circuit television facilities to

improve instruction for and accommodate a large increase in

enrollment.
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4. The conception of the Educational Development Program,
a University-wide funded effort to assist academic depart-
ments solve general and specific instructional problems.

5. The merger of the Audiovisual Center and the Closed Circuit
Television Department for more efficient operation as a
centralized Instructional Media Center.

6. The institution of course development work on a shared
responsibility basis among the Instructional Media Center,
Office of Evaluation Services, and a newly established
Learning Service. This consort of agencies operates as
the Instructional Development Service under the guidance
of the Educational Development Program.

The investigators analyzed eleven different courses of instruc-
tion in which media innovations have been introduced in an attempt to
identify key development steps. These were traced in sufficient detail
to warrant reporting the sequence of development events and assessment
of their effectiveness. Several common development aspects were
observed in all eight cases examined:

1. A common benefit ascribed to the use of media was that of
providing a greater uniformity of instruction (a commoness
of experience). In the case of classes with large enroll-
ments, this was considered desirable since it permitted
those with major responsibility for the courses to be more
certain of what was actually taught. Also, it permitted
the use of a common final examination, which could be
corrected and further analyzed by the Office of Evaluation
Services.

2. In most cases, course innovations involving the newer
media originated outside of the departments which develop-
ed and refined their use. The media techniques and content
decisions were a product of joint decisions by faculty
members and media specialists.

3. The assistance given to departments and faculty by media
specialists, and in some cases evaluation specialists, was
extensive and readily accepted by faculty members.

4. A considerable amount of time is required for the instructor
and the media specialists to establish a common understand-
ing of content and techniques necessary for efficient commun-
ication. Teamingupcs a secore or third project for a given
combination of !.astructor and specialist probably requires
less man-hours than the first venture. Any measures which
would shorten this "getting to know each other" period would
improve the efficiency of the procedures. The use of media
specialists with a background of training in the same field
as the instructors may be one way of shortening this period.
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When the teaching effectiveness of media innovation was
conducted, an evaluation specialist was called in to
assist in this process. In situations where department
faculty were trained in testing research, the services
of an evaluation specialist was not used.

The other major task for the investigators in Part A of the

study dealt with devising models of hypothetical procedures for
media innovation in instructional systems development. The resul-

tant models were based on information obtained through (1) an

examination of successful media innovation at Michigan State Uni-

versity and other institutions, (2) a review of literature and

research on learning and methods of instruction, and (3) a simu-
lation of instructional development in working actual courses of

study; specialists and instructors.

A variety of administrative models for media innovation were

suggested,' largely based on the varying situatious observed at

different institutions:

Administrative Organization Models,

A. The Central Model: All activities take place under one

roof--under a single adminlstrator usually representing all the
components of a development center and the clientele as well. The
users come to the center for assistance. All specialists within

the center are trained for specific tasks.

B. The Centralized Model: Each academic flub-unit or depart-

ment Sias a miniature development center with members of the sub-unit
being trained to assist fellow members in instructional situations.
Each sub-unit would have its own materials librgry, machine distri-

bution and maintenence, etc.

C. The Supermarket Model: Each specialist works independently
of others, asking his specific questions and making his specific

recommendations. In some cases, a specialist would be dependent

upon what others had noted and recommended, in other cases, no

continuity would be observed.

D. The To etherness or onference Model: All specialists

would share in the analysis o instruction and offer recommendations
at one or a series of meetings with the professor.

E. The Obsetv1512111011: Specialists critique the professor's
actual teaching performance, offering media suggestions. His teaching
could be videotopaA so the professor could also watch.
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5. When the teaching effectiveness of media innovation was
conducted, au evaluation specialist was called in to
assist in this process. In situations where department
faculty were trained in testing research, the services
of an evaluation specialist was not used.

The other major task for the investigators in Part A of the
study dealt with devising models of hypothetical procedures for
media innovation in instructional systems development. The resul-

tant models were based on information obtained through (I) an
examination of successful media innovation at Michigan State Uni-
versity and other iustitutions, (2) a review of literature and
research on learning and methods of instruction, and (3) a simu-
lation of instructional development in working actual courses of
study; specialists and instructors,

A variety of administrative models for media innovation were
suggested: largely based on the varying situations observed at
different instittaions:

Administrative Or anization Models

A. The Central Model: All activities take place under one
roof -- under a single administrator usually representing all th4
components of a development center and the clientele as well. The

users come to the center for assistance, All specialists withtn
the center are trained for specific tasks.

B. The Centralized Model: Each acaderic lub-unit or depart-
ment has a miniature development center with members of the sub-unit
being trained to assist fellow members in instructional situations.
Each sub-unit would have its own materials library, machine distri-
bution and maintenence, etc,

C. The Supermarket Model; Each specialist works independently
of others, asking his specific questions and making his specific
recommendations. In some cases, a specialist would be dependent
upo what others had noted and recommended, in other cases, no
continuity would be observed.

D. The Togetherness or Conference Model: All specialists
would share in the analysis of instruction and offer recommendations
at one or a series of meetings with the professor.

E. The Observation Model; Specialists critique the professor's
actual teaching performance, offering media suggestions. His teaching
could be videotaped so the professor could also watch.
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F. The Go-It-Alone Model: One specialists is assigned to one
insructor. Together they seek out problems and solutions without
consulting other specialists, if there are any.

G. The In-Service Model: Specialists train professors to
solve their own instructional problems by educating them as to
advantages, operation, and maintenance of devises - useful in large
school systems or small colleges.

H. The Distribution-Libraryjitth21: No consultation services
are made available to faculty, only the devices, materials, and some
maintenance and procurement services - approach currently found in
elementary and secondary schools.

Despite the variations in the structure of the administrative models,
the investigators consider the development procedures relatively
unvarying. Indeed, they may be appropriate for use by either special-
ist teams working with faculty or the instructor working alone.
Essentially, the procedures intercept the instructional problem at
the door of a learning resources center, and direct the instructor
in his analysis and development work through a given sequence of
decision steps with the aid of an evaluation specialist, an instruc-
tional specialist, and a media specialist. A simplified sketch
of the procedures minus information feedback loops is shown in Figure
20.

ANASYSIS -41 OBJECTIVEFI

FLOW
CHART

rCONTENT I

SEARCH I, P1tODUCEI-,----)1 IMPLEMENT

Figure 20

Procedures for Media Innovation
in

Instructional Development
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The refinement of these gross development steps into specifiC

information-seeking questions and evaluation of the resultant decisions

proved to be the most complex part of the model design. The investiga-

tors were not content to accept the general statements of specialist

decision functions suggested by literature and experts. They partially

tested specialist and instructor competencies in the course development

simulations with the following objectives in mind:

1. To more clearly delineate the "kind" and sequence of instruc-

tional problems which require a solution or decision.

To assess who among those persons involved is best able to

make each decision.

3. To assess who among those persons involved holds the respon-

sibility for the consequences of each decision.

To indicate the possibilities of communication breakdown within

the activities; that is, situation where there is a lack of

understanding of the others' semantics and intent,

5. To demonstrate those instructional problems for which none of

the participants have the background to be able to come up with

a logical alternative.

6, To point up situations which could benefit from materials or

other information-giving devices in either meeting personal

needs or leading to more efficient communication.

7. To indicate decision points which would best be handled through

"shared" or group action.

8. To point up areas of redundancy; that is, a repetition of infor-

mation needed to bring a participant up to date. In other words,

to eliminate inefficient communication,

9. To assess the expectations before and after each meeting of two

or more participants. Expectation is an all inclusive term for
those common vagaries; attitide, opinion, feeling, etc.

They observed that the bulk of recommendations given the instructor,

and indeed his own counsel, is primarily experience or opinion-based, and

somewhat conditioned by the restrictions of the physical setting. There

is an obvious lack of instructional and media principles or cause and effect

statements on which the specialists can rely in providing advice. Even

more critical is the lack of standard analysis techniques, the bag of tools

or stock and trade of the specialist.



The investigators, through analyzing tape recordings of the

events in the development sessions, attempted to evolve some means

to analyze the implications of data collected by the specialists.

For instance, in the step calling for identification of course object-

ives, the investigators eventually evolved the following guidelines

for the evaluation specialists to follow in working with the instructor:

1. Start where instructor is conversant; search out logic
of content.

2. Compare with psychological logic of content (usually the
way the instructor learned it).

3. Start with most complex goal and work back to entry know-
ledge and skills.

4. Work in the abstract -- speak of concepts and principles,
not teaching examples of same,

5. If instructor can't explain it, have him do it himself.
6. Distinguish between mastery and discriminating objectivesi

7. Have instructor weight or rank most important objectives.
8. Accentuate the content; then add the behaviors. It's much

easier for the instructor.

Simulation experience with the step requiring decisions on instructional
strategies also suggested a series of questions the instructional spec-
ialist could use to identify relevant teaching and learning behaviors.

1, The more complex cognitive objectives call for interaction
during issues discussion; feedback on problem-solving tasks,

2. The more difficult a concept, the more likely the need for
adjunct programming.

3. One-way information should be in printed form whenever
possible so students can attack it at their rate, not
the instructor's.

4. Instructor is needed when one-way information is under-
going rapid change rendering printed forms obsolete.

O

5. Student-to-student interaction should only be allowed
when pre-requisite information has been learned.

An attempt was made by investigators to correlate learning behavior,
content, and instructional materials by means of the matrix shown in
Figure 21. This device proved moderately useful in reaching some
conclusions on media usage.
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Assuming the existence Leirarchy of increasingly complex learning
behavior as shown in the vem:cul columt, and a heirarchy of classes of
content, shown in the horizontGw row, the investigators sought the
implications various interests had for possible classroom communication
patterns given the possibilities:

Student-student interaction (peer group)
Student-instructor interaction (lecture and discussion)
Student-material-machine interaction (media of communication)
Student-equipment interaction (laboratory)

For instance, if course obiectives consist of simple recall of
associations or recognition of principles, one-way communication may
well serve as the model of instruction and a he st of the newer ;media
potentially could transmit such information. On the other hand, if the
purposes of instruction call for the learner to apply principles or
exhibit creative behavior in any of the clarses of content, frequent and
lengthy experience rJcommends the two-way discussion feature of seminars.
These settings allow little use of the newer meeia, which have mostly
one-way communication possibilities. They '-imploy the use of sophisticated
computer-assisted instruction and other individual information feedback
devices, if any at all.

The complexity and detail of specialist decisions are the chief
characteristics of the hypothetical instructional development model, from
the initiatory steps of objectives analysis to concluding media procure-
ment and implementation.

The investigators believe that the potential usefullness of the
model warrants further exploration rnd refinement of the instructional
development steps modeled in this study. To that end they make these
concluding recommendations for further study and development.

1. Test instructional development procedures in various university
settings to determine the feasibility and reliability of the plan evolved
in this study and refine its steps.

2. Identify heuristic principles or "workable" approaches available
to the evaluation, instruction, and media specialists in their work
with instructors and teaching problems.

3. Build a research-hypotheses-generating mechanism into the
course development procedures to identify unknowns particular to this
process and make possible more integrated and applicable research.

4. Explore the nature of substantive preparation programs of
preparation for specialists in instructional design and media application
to teLching.

5. Disseminate the findings of successful media innovation and
instructional development to broaden the base of these efforts and
deliver their benefits to more universities and colleges.
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INTRODUCTION

Enrollments and salary,costs both rising more rapidly than revenues

have prompted colleges and universities, in recent yeara, to try to find

new ways ..to get the educational job done within the limits of available

resources. Inevitably, if an institution is to improve the productivity

of its expenditures, it must be able to identify the pqints at which im-

provements are possible. To do so, it must find out wha it is getting

for dollars spent in each of its many segments a=d activities and pro-
.

grams.

There has been plenty of agreement on the need for developing more

efficient educational processes. There has been a dearth of information

on haw to go about it. Those who have tackled the j b of identifying

university products and the costs which go with the products have found

the task thoroughly discouraging. Universities are complex organisms,.

and '11: is nearly impossible to sort out the efforts which yield bachelors'

degrees, from those which yield experimental research results. Measure-

ment of the values attaching to the products themselves is even, more dif-

ficult.

The. Instructional Systems Development Project, undertaken at Michi-

gan ;State University under the sponsorship of the U. S. Office of Educa-

tion, is an attempt to solve the problem of more effective instruction

with limited resources. The project encompasses a number of experimen-

tations with the use of media in instruction. Parallel with these exper-

iments in media usage, an attempt has been made to identify instructional

costs connected therewith'. The results are presented in the project
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Final Report, in which data and discussion about instruction, media

development, and cost, identification are intermingled.

The present volume deals only with cost aspects of higher educa.

tion, particularly with our attempts to identify the costs'of perform-

ing particular functions, such as the reconstruction and.operation of

courses according to the course-building model developed in the project.

We also present. some. observations 'regarding the means atd pre-conditions

for future measurement of instructional costs to an extent that is not

possible under current university accounting classifications.

The ISD project was carried on by a two-part study group. The In-

struction System Development group consisted of persons from the College

of Education and from the Audio - Visual Center; the Cost Analysis group

consisted of persons from the College of Business. Both groups worked

under the general direction of an Advisory ComMittee consisting of ad -.

ministrators in HSU's Office of Institutional Research, Audio - Visual.

Center, and College of Business. Staff specialists, who did the bulk

of the investigative work, were doctoral Candidates in Education and in

Buiiness Administration. All personnel were on a part-time basis, ex-

cept for shOrt periods.

The. two study .groups produced jointly a report entitled "A Pro-

cedUral and Cost-Analysis Study of Media in Instructional System6

Development." That report is being submitted separately to the project

sponsor.



II

PURPOSES MJD USES OF COST ANALYSIS IN INSTRUCTION

At least three reasons can be seen readily for an interest in the

costs of inst_uction.

1) The pressures of increasing enrollments, with less than compar-

able increases in faculty and facilities, make it necessary for univer-

sity admin:ILstrators to find ways to extend existing capabilities. The

range of responses to huge enrollments is wide:

a) a simple enlargement of classes to the limits of physical

capacity
b) employment of mass communication devices (TV, films, taped

lectures) and use of self-teaching materials

c) revision and restructuring of course content to reduce the

number of offerings
d) extension of the school day to early morning, late afternoon,

and night classes; and around-the-clock laboratory usage

e) frantic building programs and vigorous faculty recruitment

f) limitation of enrollments to predetermined levels, either by

arbitrary quotas or by raising entrance requirements

Each approach is a partial answer, and each has its unique dis-

advantages either in terms of, practicability or of educational quality.

For example, same schools do not have access to the means to support

extensive building programs or intensive faculty recruitment. Others

are precluded by state-wide fixed salary structures from engaging compet-

itively in the search for qualified faculty. Most publicly-supported

insetutions are forbidden, either by constitution or Ly community ex-

pectation, from raiqin3 =trance requirements, or from cutting off en-

rollments.

Some of the solutions are thought, by many teachers, parents, and

administrators, to be damaging to the quality of educational experience

for the student. Particularly criticized are: the impersonal crowding



of students into large classes where conversation and intellectual

interplay are no longer possible; and, the burden of numbers to the

point where faculty members cannot examine and comment critically upon

the quality of work done by the student. Some think the very imperson-

ality of mass communications, machine scoring and the impossibility of

professorial contact except by appointment destroy the important in-

tellectual and emotional stimulation of personal dialogue with the

teacher. Not everyone agreespof course. It is said that, in large

universities, the stimulation of personal` contact has been only a dream,

a figment of imagination anyway; we lost personal contact with the in-

flux of GI students after World War II and we have never regained it.

Fortunately, it is not the job of cost analysts to judge the qual-

itative merits of mass education, but their duty is to assist in measur-

ing its economic aspects. The analysis of the costs connected with var-

ious modes of reaching large numbers of students should be useful in

choosing the ways to face the pressures of mounting enrollments.

2) Scarce resources must be assigned according to some scheme of

priorities. Since all university resources--time, materials, physical

plant--are economic resources, presumably the economic values of univer-

sity "products' should be considered in deciding upon the composition of

the "product mix." To the extent possible, scarce resources should be

devoted to those outputs which will maximize total value to society,

where that total value consists of economic values as well as social

values. The complexities of establishing finite measures for such val-

ues are illustrated at the end of this chapter in the description of

"Public Olympic University," a case prepared for class discussion at MS1J.

If any valid, or even plausible, relationship can be established be.4

tween resource usage (i.e., costs, economic inputs) and the "products"
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of a university, then cost analysis can play a part in evaluating alter-

natives for the assignment of scarce resources. Furthermore, where any

common measures of productivity are possible (for example, student cre-

dit hours taught per full-time faculty member), these common measures

provide good clues for the profitable assignment of additional resources.

Just as in business where a high rate of return for a particular product

justifies investing additional funds there, in university administra-

tion a high yield. (number of hours taught, counsellees served well, etc)

per unit of input may justify investing added resources in the depart-

ment where the high yield occurs.

3) Control of educational costs is necessary. The taxpayers who

support public higher education expect prudent management in institu-

tions of higher education. Although there are differences, necessarily,

in the amounts of money needed to support various fields of training,

comparisons should be made between fields and departments, and between

institutions as well. Where relatively little is produced relative to

resources used, or where amunts spent are disproportionate to outputs

(degrees, research, or impact upon public cowciousness) some sound non-

economic justification must be, demonstrated. Control of costs, it should

be pointee out, is done not by reporting after-the-fact, but by advance

planning for, cost incurrence related to expected tasks. Thus, sound

knowledge of cost and load relationships is basic to effective cost con-

trol. Cost planning by functional, categories (i.e., by the .!ob to be

done) and budgeting by jurisdictional categories are not the same thing,

but are related. Cost reporting (after-the-fact) is also essential, for

comparison with planned costs, so that a better planning job can be done

for subsequent periods and tasks. Costs are incurred by jurisdictions
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(i.e., by persons in charge of colleges, departments, or ether units).

It follows that cost control must be exercised by jurisdictions, i.e.,

by means of unit budgets.

However, jurisdictional budgets do not provide functional cost data.

For, measuring costs and results, it is necessary to perform functional

costing right down to the level of specific products, i.e., courses or

research projects, or programs. Understandably, a considerable amount

of cost allocation is involved here. Allocation procedures will move

appropriate pieces of cost from their points of initial incurrence to

the function (i.e., courses) which ultimately benefit therefrom. The

accumulative costs for any one course are subject to error because of

the necessary arbitrariness of the allocation procedures.

On the results side, we cannot state our conclusions in precise

dollars-and-cents terms. Values of the outputs of any given course

may be quite intangible. Thus it can be said that no matching of arbi-

trary, unprecise costa and intangible, subjective results is possible.

However, we think that even crude cost figures for, a given course will

give a useful tool to administratoxs who must spread the funds s far

as possible and to best educational effect.

Having some notion of the unit costs of producing a course, the ad-

ministrator then can ask questions of its value in relation to other

courses. For example, if a department offers an undergraduate course

three times a year, drawing only 12 dents each time, with a unit cost

of $225 per student, the administrator cannot say it is unjustified; he

can say, however, that the department concerned must find a convincing

argument for cow-inuing its frequent offering, or possibly for its re-

tention at all. The argument will have to be in terms of its educational
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value, or its key position in the scheme of things.

Caution is properly urged in weighing educational efforts on an ec-

onomic scale. However, an understanding of the price paid to get some-

thing desirable (i a course) may bring about much more thorough con-

sideration of the real necessity of getting that thing. And hopefully,

if it is educationally essential, knowledge of the economic cost will

lead to finding ways to get the same job done more efficiently, by

those who assert its essentiality.

4) Probably, the least important reason for costing is to set pro-

duct prices. In almost all circumstances, in industry or education,

prices are determined by outside factors, rather than by the particular

producers' costs, and therefore w:e a minor costing purpose. However,

price differentials for product variations way be cost-based or cost-

related. Thus, for example, premium tuition rates for medical school

could be justified on the basis of cost differentials, as compared with

most liberal arts curricula.



Aggendiluo Chapter II

Public Olympic University
(A. Product Mix Problem)

A cast: prepared for class discussion at Michigan State University

(Note: this case is intended for class discussion only and does

not represent any particular institution. Costs and values given here-

in are illustrative, not actual).

The output of a college or university consists of a variety of

thino which are neither totaUy dependent or independent. For example,

research activity may have an effect upon student output; to the extent

that faculty resources are used for research they are not available for

teaching.. At the same time, funds obtained for research assistance pro-

vide subsidy to students, enabling completion of degrees for many graduate

students. Part of university effort is enpended in image creation, which

in turn has some bearing on resources available for research and/or de-

gree production. Total outputs for a university consist of degrees, re-

search, and publicity.

It is very difficult to value outputs of such a complex organism,

or even to separate research effort from teaching effort from image

creation effort; they are intertwined. Outputs can perhaps be measured

best in "utiles", i.e., in some kind of unit which measures social value

created. However, the resources used all have economic prices. To make

product-mix choices, we must attach economic prices to outputs. This

is necessary for judging which product-mix will make optimum use of

the university's scarce resources.



For the sake of this problem, we arbitrarily establish the follow-

ing product-price assumptions:

Degrees. a) The production of a Bachelor's degree is, at the moment

of completion, worth the present value of the lifetime stream of incomes

it provides for its holder. We refer here to the income differential ob-

tained as compared with a high school diploma. (We recognize that social

attitudes, culture, citizen consciousness, etc., engendered by education,

have values too; but for purposes of this problem, we assume that econo-

mic payoff will be the critetion for valuation of a degree as a univer-

sity product).

b) The production of a Master's degree is, at the moment of its com-

pletion, worth the present value of the lifetime stream of income differ-

ential it provides.

c) The production of a Doctoral degree is, at the moment of its com-

pletion, worth the present value of the lifetime stream of income dif-

ferential it provides.

Degree costs, for our problem, include only university costs, not

those of the individual; it is the university's resources we wish to al-

locate to product-mix elements.

Research

We arbitrarily assume that faculty members, on the average, spend

a constant fraction of their time in research. TheLe az 5i5mc wh© are

100% research, a few who are 100% teaching, but the typical faculty mem-

ber is continually devoting a part ot his time to experimenting (just as

this faculty member, in constructing this problem, is experimenting with

construction of a descriptive model, which if successful could become a

predictive model).
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Imai,a, Creation

At least six distinct image-creation activities are identified.

In particular institutions, Jany other approaches to influencing stu-

dents, parents, foLindations, legislative bodies, the community, high

schools, employers, are taken. We think they can all be included in

the following grouping:

Activities which use faculty time specifically:

1. Faculty publications (Typically, this is connected with re-

search effort also).

2. Conferences and meetings identified with university.

3. Off-campus lectures and non-degree, mm-credit course-3.

Activities which usually do not use faculty time:

4. Public-relations literature, brochurev, announcements, etc.

5. Relations with high schools and other institutions

6. Athletic programs

It is assumed that the primary impact, economically, of all these

public relations activities is upon public consciousness of the insti-

tution, and therefore upon the willingness of the public, as taxpayers,

to provide appropriated funds for operation of the university. The pro-

ductivity of any one image creation agent, such as a high-school rela-

tions bureau, is not measurable in specific terms, especially since

cause and effect are likely to be not only remote in time, but cumula-

tive in effect. For the purposes of this problem, economic results of

public relations actions are assumed, with current payoffs (appropria-

tions) being based on cumulative effects of prior years' resource uses

in image creation. Current image creation resource uses, in turn, are

expected to result in subsequent years' payoffs.



Total output

Total outrit values, then, consist of the above 3 mentioned items:

output values

a) academic degrees (all levels)
b) publicity and opinion-shaping
c) research

future income of graduates
legislative appropriations
improvement in society

Measures of payoffs

a) Academic degrees. Bachelor's degree differential, $3000 per year

for 30 years. Master's degree differential (over bachelor's), $1000

per year, for 25 years. Doctoral degree differential (over master's),

$2000 per year, for 20 years. No value is attached to partially com-

pleted degrees. (Question: what about 2-year programs ?)

b) Image creation. It is assumed that all payoffs came 20% this year,

50% next year, and 30% the following year. The following arbitrary pay-

off assumptions are made:

1. Faculty publications, $50 for each item published this year,

but with no more than 3 publications per faculty member per year.

2. Conferences and meetings, on-campus, $4 per registrant, up to

100,000 registrants per year. Lectures off-campus, $5 per lecture, up

to 2 lectures per faculty member per year.

3. tiff-campus courses, $2 per enrollee, up to a maximum of 10,000

enrollees per year.

4. Public relations literaturt,!, brochures, etc. Not determined; to

be discussed.

5. High-school relations. Not determined; to be discussed.

6. Athletic programs. Payoffs vary with type of contest. Public

image as to athletics is based heavily on football and basketball wins

and losses. For purposes of the problem, we divide athletic contests into
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year.

year.

year.
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Class A, payoffs are $50,000 per game, but up to only 7 games per

Class B, payoffE are $5,000 per game, but up to only 20 games per

Class C, payoff are 0 per game, but up to oily .300 games per

(Problem: Where athletic programs are self - supporting, are they

cost-free?)

c) Research

It is assumed that research payoffs for society are directly pro-

portional to faculty time put into research. For every hour of faculty

time and $1 of materials put into research, future payoffs amount to. $3

per year, over a 20-year period. Output value is the discounted present

value of these future payoffs. (Question: Are there different payoffs

for different types of research?)

Input costs

For the purposes of this problem, professorial time is valued at

$10 per hour, as au average for all ranks. This figure includes fringe

labor costs. For each hour of faculty time, $5 of supporting services

(secretarial, supplies, etc.) are required. Faculty time available per

full -time faculty equivalent is 1500 hours per academic year. The uni-

versity has 1000 full-time equivalent faculty members.

Assume that faculty time can be assigned to any of the three classes

of output, but within limitations. Specifically, not more than 1/3 of

faculty time can be devoted to research, and not more than 1/5 to the

image-creating class of activities in total. Items 4, 5, and 6 under
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image creation do not usually require faculty time directly but re-

quire substitutions of other persons and services with rates and costs

equivalent to faculty rates and costs. r_ftere are 100 such persons in

the organization; therefore the university has, in total, the equivalent

of 1100 full-time faculty members. Assume that within the image-creation

activities, resources can be shifted among the types of outputs.

Assume also, that there are restricting relationships among the

student outputs:

For every 100 undergraduate degrees awarded, there can be a minimum

of 10 and a re..ximum of 40 master's degrees, and a minimum of zero and a

maximum of 10 doctoral degrees.

Assume that the production of au undergraduate degree requires an

annual input of
1/8 of a full-time faculty member over a 4-year period;

a masters degree,
1/6 of a full-time faculty member over a 2-year period,

and a doctor's degree 1/4 of a full-time faculty member over a 3-year

period.

Assume that space is not a limitation, and that other university

activities (payroll, resident hall management, maintenance, etc.) are

not affecteJ by product mix.

Required: With this as a starting point, determine the factors that

would be necessary for constructing an input-output model for Public

Olympic University, and suggest ways to go ab di: obtaining and quanti-

fying the necessary data to be used in the model.
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PRECEDENTS FOR INSTRUCTIONAL COST ANALYSIS

In this chapter, we consider the institutional and accounting meth-

odology backgrounds for cost analysis within universities, and observe

some of the characteristics of cost behavior which are applicable to

high education.

Budgetary vs. functional accountAra

The historical davelopment of college accounting has been entirely

along lines of administrative jurisdictiJn. Emphasis has always been

on making sure that the *nstitution, and each of its internal segments,

spent no more than the amount provided by its revenues and/or legisla-

tive appropriation. To this end, budget allowances for each department

are pre-established at the beginning of each year, and accounting trans-

actions are recorded as charges against these budget allowances. To be

loubly sure that budget ceilings are riot violated, a procedure called

ancumbrance accounting often is employed to cmixse commitments against

budget allowances as soon as a purchase order is issued or a contract

Signed.

Within departmental or unit budget allowances, expected costs are

further identified by object of expenditures: salaries, travel, sup-

plies and service, student labor, etc. Transaction documents then pro-

vide for each such expenditure category within each department's ac-

counts. For example, an account number such as 01-0432-07

might mean:
.01 fund source

04 college
32 department

07 object of expenditure



-15-

Annual budget allowances for departments or jurisdictional units,

and for expenditure categories within those units, typically .are based

upon the prior year's allowance, adjusted for authorized changes in

staffing, salary level changes, needs caused by enrollment increases,etc..

When the single output of a department is considered to be academic

degrees, no product cost identification .problem arises. But if recog-

nition is given to the multi-product, multi-functional nature of depart-

mental operations, the immediate difficulty of try!.ng to establish costs

for'each output becomes apparent. At a time when colleges' efforts were a

all directed toward a single product, i.e.. academic degrees, all operating

coots became embodied in that one product. Realistically, the present out-

puts of universities, can be recognized. as multiple: academic degrees, re-

search, and image creation. Academic degreea are at various scholarly

levels: certificates, bachelor, master, and doctoral. They also come out

of a variety of disciplines, with substantially varying degrees of resource

use required in their production. Research takes many forms; it arises

from individual effort, programmed and unprogrammed, and from concerted

group efforts. Its results are sometimes tangible and just as often are

too intangible to measure.

These three categories of output, or product, come from a common set

of resources: a faculty, a library, and physical facilities (laboratories,

buildings, an organizational structure). They are true joint products.

The functions of producing them are not separable. This, simply, is why

we do not have functional accounting in universities and why the prospects

of having clear-cut functional and/or product accounting are dim.



-16-

Lest it appear that we think that no product accounting can be

done, we hasten to add that there are segments of university operation

to which the traditional methods of industrial accounting may be applied.

That is, certain physical operations in the maintenance area, and mass

instructional operations can be measured and their resource usages

quantified. The resulting average costs may be compared with some yard-

stick for evaluating performance, and may also be used in predicting

future resource usage needs. The remainder of this chapter is devoted

to ideas and techniques which may be useful in instructional cost anal-

ysis.

Product costing in industry, and mlicable scatiln principles

The history of cost accounting for the multiple purposes of cost

control, allocation of scarce resources, product pricing, and inventory

valuation is an old history, extending back to the late years of the

19th century. Cost accounting was first applied to the manufacturing

process; as were industrial engineering concepts. Where industrial en-

gineering cludies were aimed at the most efficient way to get specific

production jobs done, cost accounting practices were aimed at the most

'economical way to get the product made; the differences, then, were

minor; the end-purpose was the most effective use of limited resources

in creating a tangible product.

Repeated observations, in physical and dollar terms, led to esta-

blishing standards as a means of measurement of effort vs. productivity.

Standards represent what costs or resonrce (materials and time) usages

should be, under standard.. operating conditions in repetitive and mea-

surable production situations.

Later, it was recognized that there are some activities other than

manufacturing which were repetitive and measurable, and therefore sub-
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ject tp the use of standards for pre - establishing what costs should be

for any given job or volume of activity. These activities included

mass clerical operations, and some warehousing and order-filling activ-

ities. It was also recognized that there are some activities, partic-

ulArly in the sales area and in creative design situations, where the

relationships between efforts and results became obscure, and where

both standardization and repetitiveness were liniited. Thus, standards

were pot applicable to cost control in these situations.

standards were found .to be useful also for. product pricing. In-

stead of waiting until experience showed what costs had been, it was

possible, through standards, to cost out prospective jobs or orders

in advance, once the tasks required for performing the job had been

identified.

Standards also were useful for cost prediction in the face of

chan4ing activity levels. By being able to plan manpower and material

requirements, based on standards for expected production, it was pos-

sible to plan staffing, buying, and providing support services.

Difffculties in Industrial Costing: The Dilemma of Fixed Costs

Despite the convenience which standards offer, not all costs can

be controlled by this means. There are many production situations

which are not amenable to standardization: the one-time building of

a special product to customer specifications, for example. In this

case, estimated costs are constructed as .a basis for preliminary

pricing, and as a spending guide.

A more universal difficulty, as the methods of production became

more automated, is the predominance of fixed costs as a cost element.

Today, the types of costs which once were major cost elements (hand
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labor and direct materials) and which were measurable and controllable

at the individual level, have become less significant. But fixed costs

(such as amortization of equipment cost maintenance, supervision, in-

surance, personal property taxes) have become very significant. Auto-

mated production has a high capital investment; the largest single cost

element may be amortization of equipment cost. In other cases, it may

be overhead in its various forms.

The ultimate consequence of the change from direct-cost methods

of production (labor by individuals) to indirect-cost methods (produc-

tion by expensive, integrated machines), was that emphasis in produc-

tion necessarily changed from minimizing unit cost of production to

maximizing production volume from existing plant and equipment. As

long as plant was kept producing at some product price above measurable

direct costs, any price-cost difference would make some contribution to-

ward fixed costs. Hopefully, by creating and selling enough units, all

the costs could be recovered and some profit generated through sales

revenues.

This change in production and pricing objectives brought changes

in costing objectives. Now it became not only important to identify

inefficiencies or dis-economies production, but to identify that

sensitive point where direct costs arc covered, below which no product

will be priced, and above which additional business will be sought.

Accountants had long been conditioned to "full costing" or "ab-

sorption costing" whereby all production costs, both direct (identi-

fiable) product costs and indirect (not product-related) costs were

attached to the product. Direct costs were attached by specific identi-

fication with product units; indirect costs by allocation on bases which

appeared to bear some 7:elatronship to product units. Sometimes, full
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costs were used in pricing; more often, they measured only the profit

(or loss) consequences of pric.ing, since prices are largely set by

market forces external to the particular producer. The primary use

of full costs, from an accounting viewpoint, was to value inventory

for income measurement.

Under the pressures to maximize capacity utilization, accountants

were forced to adopt a changed approach to product costing. This

approach is called "marginal" or "direct costing." Those costs. speci-

fically identifiable with the product (direct materials, direct labor,

and such overhead elements as can easily be associated with the pro-

duct) are included in product costs. All other costs of operating the

manufacturing enterprise are treated as period costs and are not in-

cluded in product cost. "Period cost" means that such costs are more

a function of the passing of time than of the kind or amount of produc-

tion.

Marginal costing data is particularly useful in pricing extra

business. Where products sold through normal channels at normal prices

will not fully occupy productive capacity, firms will bid on additional

large orders for different marketing channels on a reduced-price basis

(but not below the marginal cost of production).

Accountants are not agreed on the virtues of marginal costing for

inventory valuation because: (1) it conflicts with the notion that all

facilities, both direct and supporting, exist to create prodwIt; and, (2)

its acceptance by Internal Revenue Service as a basis for measuring tax-

able income has been quite limited.

Relevant Costing,

Relevant Costing is a more moderate treatment of fixed costs. Un-

der this notion a k.articular cost element which has significance for a
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particular action purpose will be included in product cost; if it does

not affect that action it is ignored. Thus, in a decision to accept

cr reject marginal (extra) business, fixed costs could be ignored be-

cause their incurrence would not be affected by the decision. ,On the

other hand, if the marginal business would require additional plant or

managerial personnel--a long-term commitment resulting in periodic fix-

ed costs--fixed costs certainly are an element to consider. For cost

control purposes at the lowest operating level, attention would center

on. variable (direct) costs immediately identifiable with the product,

and long-run fixed costs would be ignored. For cost control purposes

at the policy-making level, those commitments either for long term sal-

aried employment, which result in future fixed costs or immediate out-

of-pocket costs are relevant. The appropriate cost data is that which

is relevant to the proposition being considered.

Cost Allocation

Many accountants agree that costs must be controlled at the point

where they are incurred, and that cost control resides in planning for

cost incurrence based on the task to be done. At the same time, it is

desired to have product costs that contain at least a reasonable amount

of all relevant costs regardless of where incurred. Because incurrence

of cost may be only remotely connected with specific product outcomes,

procedures are developed for reassigning costs from the point of incur-

rence to ultimate products. This procesJ may entail a series of allo-

cations a_ri re-allocations. For example, when incurred, costs are in the

form of natural expenses or objects of emeiture, such as gasoline,

salaries, paper, telephone calls, supplies, etc. They must then be iden-

tified functionally, as pertaining to maintenance, production, selling,

administration, financing, etc., in order to measure the costs of accom-
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plishing these necessary functions. But since products come only from

the production function, the costs of supporting functions such as pair..

chasing, personnel, and maintenance, must be reassigned to the various

productive divisions or departments. Finally, production costs, in.

eluding those transferred from supporting activities, are assigned to

products on some systematic basis.

Typically, products pass through a sequence of departments on the

way to completion, and the pattern of component usages and therefore

overhead assignments varies from department to department. Cumulative

costs are embodied in the product and passed along with the product as

it progresses through departments toward completion. The end result is

an agglomeration of some carefully detailed experienced costs and some

allocations and re-allocations, to reach what we call "final product

cost." No one knows better than the accountant that this product cost

is an approximation, even in the best of cost accounting systems. The

process of cost allocation makes it so.

The Mechanics of Cost Allocation

In oraer to get service department costs assigned to departments

whtlh work directly on the product, and thence reassigned to product

units, a systematic procedure has been used by accountants to eliminate

service departments one by one until all their costs have been allocated

to producing departments. Although such service departments as Payroll

and Operationc and Maintenance perform reciprocal services, this fact

is ignored in the traditional allocation procedure for the sake of rela-

tive simplicity. To incorporate all these eeciprocai service relation-

ships in cost allocation calculations would require solution of un-

wieldy sets of simultaneous equations. As we shall see in Part 1V-1),

this is no longer the tedious algebraic task it used to be because solu-
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tions of simultaneous equations are now quick and easy on a computer.

At this point, however, we shall concern ourselves only with the tradi-

tional service department elimination procedure.

Suppose that we have four service departments:

ES - Employee services (personnel and payroll)

ST - Stores

OM - Operations and Maintenance

UT - Utility Services

and three production departments, A, B, and C.

Suppose, also, that the records showed the following relevant data:

Exhibit .271

Basic Data for Cost Allocation

Number of employees

ES ST OM UT A BIC Total

10 4 8 5 60 30 13 130

Value of stores requisitions
Thousand& of $s

2 - 32 6 252 72 36 400

Value of Shop Work orders
Thousands of $

3 3 - 10 32

---_______---

20 12 80

Space Occupied
Thousands of S,1 Ft.

4 10 8. 10 44 16 8 100

Direct Costs Recorded
...SThousands of 0____,.......__________,________

80 40 96 75 -- -- -- --
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The department which draws the fewest services from other service

departments will be allocated first; the one drawing next fewest ser-

vices will be allocated second, and so on. The cost allocation pattern

is shown in Ekhibit 2.

For each producing department the amounts received by allocation

will be added to departmentally incurred costs to establish the total

amount of cost applicable to this department's current production.

For example, in the accompanying illustration, Department A re-

ceived $172,574 of allocated costs. A complete cost schedule for A,

for the accounting period, shows:

Departmentally incurred costs:

Materials used $89,093
Salaries and Wages 216,208
Miscellaneous expense

$327,426

Allocated from service departments 172,574
1141.011MOOMMW

Total production cost $500,000

Units produced in dept. 2,500

Cost per unit this period in this
department $200
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Distribution Costs

The subject of distribution costs in industry has a peculiar par-

allel in higher education. By distributionl costs we mean the costs of

getting products into the hands of ultimate users, and in, this category

we include costs of inducing demand as well as costs of servicing that

demand after it is aroused. There is a unique dichotomy of purpose in

distribution costs: some of them are incurred in order to get orders,

others are incurred because orders have been obtained. We look at the

first kind of cost from the viewpoint of how effective it is in getting

orders. We look at the second kind of cost from the viewpoint of

efficiency, in getting a pre-established job done. Demand-creating, or-

der-getting expenditures determine in part the size of the job (produc-

ing and delivery) to be done; order-servicing costs are determinea

the size of the job.

A. parallel in higher education can be seen. At the same time that

we must be concerned with economy in instructing present students, and

in various non-teaching operations, we must be using money and efforts

to engage the attention of the kinds of students and faculty whom we

wish to associate with the institution. Similarly, much effort is ex-

pended in creating market demand for research as a product, because re-

search opportunities are in turn a device for attracting forward-look-

ing, ambitious faculty who in turn will have an impact in producing

superior degree holders and in building the public image of the insti-

tution. These demand creation efforts in turn affect the job of servic-

1 These axe often described as "marketing costs," with 4-he term "dis-

tribution costs" being restricted to the physical movement of goods.
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ing students, either in term of numbers or types of educational ex-

periences which they demand.

'Catiaa Principles Applicable to Higher. Education

We review here a. few basic notions about costing, which are valid

in industry or in education.

(1) Costs attach. They are incurred for the purpose of doing

something or making something; costs represent efforts which result

in services performed or which become embodied in Things. Costing pro-

cedures provide ways by which costs attach to things or to functions

performed. Because input efforts sometimes relate only remotely t

outputs, cost attachment procedures often are quite arbitrary.

(2) Costs originate in cost centers. Organizations are complexes

of cost centers; most cost incurrerices, initially at least, can be i-

tified with some specific jurisdicti(lal unit or work group or place.

Cost center boundaries are the points at which a thing or a service is

transferred to another jurisdiction, and at which that transference can

be observed or measured or counted or sensed.

(3) Most costs are joint costs. A given cost incurrence usually

will serve several products or functions. For example, a university's

butning of coal in powerhouse produces steam and electric power. Steam

is used for space heating, for cooking, for laboratory experiments, for

hot-house plant experiments, for physical therapy, for dairy plant pro-

cessing, for heating swimming pools and even for freezing ice: Electric

power generated likewise goes for numerous joint uses.

Steam for space heating goes to many buildings. One such buthing

contains classrooms and offices for several departments, ane laborator-

ies. The classrooms are used for'all departments' courses. Tne labora-

tories are used for instruction and for thesis research and for faculty
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research. Thus we see that even a clear-cut purchase of a simple thing

like coal constitutes a joint cost.

Our experience with studies of professorial time usage show that

instructional salaries too are a joint cost, although we pretend that

they are all spent for instruction. Actually, only 40 to 70% of the

typical professor's time is taken up with work related to instruction.

The remainder goes to research, public relations, talks, administration,

assistance to colleagues, businesses and/or farmers, and other individ-

uals needing help, recruitment, placement, and some time to writing.

(4) Control of costs can only be done before the fact of incur-

rence, not afterward. Afterward is too late. The usefulness of ex-

perienced cost data is in establishing relationships between outputs

and specific kinds of efforts (inputs). Control lies in establishing

in advance what resources are necessary to get the job done effective-

ly, and in identifying the use of resources with specific persons who

are in a position to.manage their use. Follow-up by higher authority

is also necessary, to assure that responsible persons h ve dhered to

plan (or to assure that departures from it have been for valid reasons).

(5) Costs are seldom linear. By linear costs, we mean that in-

creases in a particular cost element (such as supplies used) would

rise in direct proportion to increases in size of the task (such as num-

ber of student enrollments in a department). If we were to plot quar-

ter-by-quarter expenses, relative to a course, against enrollments, we

would find some expense items directly proportional (Figure 2 -3t) (linear),

other somewhat. scattered (Figure 2-3B) (variable but not necessarily

linear), and others independent of enrollment (Figure 2-3C) (fixed costs).

Othe:Q =re fixed over narrow ranges of volume but variable over wide

ranges of volume (step costs
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Because of differing relationships of individual expense categories

to the volume (of production in industry, or of enrollments in education)

it is nemssary, for planning purposes, to make studies of individual

expense categories separately. In order to do this, it is necessary to

maintain historical records of expense categbries in sufficient detail

and for a sufficiently long time that the expense- output relationships

can be constructed. Such records (except as recorded in budget cate-

gories) are not generally extstent in universities. We have not been

concerned enough with input-output relationships to require the keeping

of such detailed records. There is no reason' why, with applJpriate

transaction coding, it could not be done as a regular by-product of

budgetary accounting, using mass record-keeping equipment now available.

It is technically feasible; the question remains whether the getting of

extensive detailed iaformat ion is worth the burden it would impose upon

originators of accounting data.

(6) Not all relevant costs appear in the accounts.. The notion of

opportunity cost is important in considering alternative uses of any

resource. If space in a retail store is used for display of camping

trailers, it is not available for the display of shirts. If a faculty
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member's time is used for research, it is not available for teaching.

The cost of its use for one purpose is valued by the sacrifice of the

lost opportunity to use it in another, way. In industry, managers are

sensitive to the opportunity cost notion, even if they never heari of

it as such. They know that to tie up funds in an investment yielding

3% sacrifices the opportunity to earn 8% on some other investment.

Yields (in terms of interest earned, or in terms of output per unit

of scarce resource Used) serve as a device for allocating resources.

Thus it" is important that educational costing concern itself with yields

(whether economic, physical, or social), as well as with costs.

(7) Job costs vs. process costs.

There are two basic costing structures, in product costing, which

conform to the physical nature of the related production process.

In job costing, product:Lon is for an identified job or customer,

and all usages of labor, supplies, etc. pertaining to the job are

identified and posted to a record of costs for the job. In addition

to identified costs, an allocation of supporting activity costs ("over-

head") is assigned to the job, to complete its cost picture.

In tELL3ceis costing, large numbers of units are turned out en masse,

and costs are accumulated for the process as a whole. Periodically,

total costs (including an allocation of overhead) for the process are

divided by the number of units produced, to obtain an average unit cost.

Modern assembly-line production is subject to process co3ting.

University operation is a combination of job order production and

process-type production. Its research activities tend to be identifiable

by projects, roughly comparable to customer orders in industry, with

specifications and efforts uniquely directed. Its educational efforts

resemble assembly-line operation, with large ambers of units being pro-
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cessed through rather uniform sequences of operating steps. There

is, even among such mass products %s automobiles and college degrees,

some product differentiation. Auto buyers are charged price differen-

tials for these options; academic degree-seekers may or may not be

charged for them althouga typically they are not.

(8) All costs are controllable at some level of administration.

People make the decisions; people are responsible for cost incurrences,

for buying and using things and services. At each level--the instructor,

department head, dean, presidentchera are costs which can be managed

by the person in charge. Instructors can plan their preparation of

materials in order to make effi( rent use of typists and mimeograph

rooms, to avoid up-and-down peaks in staffing. Department heads can

assign faculty and schedule courses to make best use of available

talent. Deans can make policies on scheduling classes, which will ec-

onomize on the use of scarce classroom space. Presidents can establish

priorities for university activities, which will channel faculty effort

into directions which hopefully will produce greatest academic, economic,

or social yield from a given set of university resources.

Instructor-level control actions are short-run actions in specific

circumstances. At higher levels, control actions are long-run actions

in the shape of policy-making.

Eyerz cost should be identified as the responsibility primarily

of one person, he who is in the most likely position to have an influeace

over it.

For product costing it is useful to have common or joint costs allo-

cated to cost centers and thence to products; but cost allocation
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obscures the responsibility for cost incurrence. For cost control it is

desirable that measurement be made by responsibility rather than by pro-

duct. For cost control, each responsible individual is charged only

with the management of those costs which he can largely influence.

Thus, in a university, we tend to cling to budgetary or jurisdictional

accounting, because here, at least, is a visible relationship between

authority, responsibility, and cost incurrence.

Institutional Cost Studies

Attempts to discover costs of instruction are not new. For exam-

,)1e, at Michigan State University the Office of Institutional Research

has been providing departments with statistical data for several years,

covering class sizes, faculty loads; section size analysis, and other

comparative data. While these resource usage reports are not in dollar

terms, they do reflect the employment of the most costly resource (fac-

ulty time) in instruction. Included in the analysis is a breakdown of

faculty time for each department, based on ex-post gross estimates made

by faculty members themselves. Four categories are reported in these

faculty functional categories of time usage:

1. Instruction. Activities involved in teaching fixed and variable

credit-undergraduate and graduate-courses, including preparation,

evaluation, an student conferences; academic advising; direction

of or consultation on dissertations; service on doctoral committees;

course, curriculum and program planning; and other activities as-.
sociated most directly with the instructional program.

2. Research Creative, and Scholarly. All research, creative, and

scholarly activities, excluding class preparation and preparation for

professional service activities. Includes planning, carrying out,

and reporting of individual or departmental (including "All Univer-

sity" supported) research; professional writing; and artistic and

other creative activities.

3. Professional Service. Activities in which the faculty member's pro-
fessional competence is made available to the general public or to

special groups. Includes non-credit Continuing Education activities;
speeches and direct service to lay groups or individuals; unremuner-
ated consultation within or outside of the University; radio and
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television appearances; and editorial or committee service to
scholarly or profession41 organization.

4. Administration and Committee. Committee and other activities re-
lated to general administration at the department, college, or
university level. Committee activities that can be specifically
associated with instruction, research, or professional service
should be reported in the appropriate one of the prior three cate-
gories.

Although the Office of Institutional Research produces many other

kinds of report data, a sampling of the resource-usage type of data

generated by college and department, follows:

Report Title
Analysis of Instruction and
Faculty Load Reports (Produc-
ed Fall 1960 through Spring
1962)

2. Section size analysis

3. Instructional productivity
and faculty time distribution

4. Volume of Instructional Analysis
(Beg inning Fall 1962 and contin-
uing through 1964-65)

5. Teaching Load and Time Distri-
bution Analysis (Beginning Fall
1962 and continuing through
1964-65)

Type of Data Included
Credits of Teaching; class hours
taught; number of courses taught;
studeni. cLedit hours; full-time
equivalent faculty in instruction;
average section size; average cre-
dits per FTE faculty; student cre-
dit hours; salary cost per student
credit hour, etc.

Summary of percentage of credits
taught at specified section size
intervals

Supercaded #1 above, beginning in
Summer 1962, through Spring 1963
Saint data as #1, basically
Number of courses; enrollments,
class hours, student credit hours,
etc.

Distributions and averages of cre-
dits of teaching; student credit
hours per FTE faculty; percentage
distribution of faculty time

Although several years ago an attempt was made to convert salary data

and teaching load data into Cost of Instruction per Student Credit Flour,

for the various educational levels (undergraduate, Masters, Doctors), :

these figures are not included In current OIR reports. It was found

that the breadth of assumptions necessary to convert salary figures into

course costs made the apparently precise "cost per student credit hcur"

highly imprecise in actuality. Secondly, the costs generated were only
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direct salary costs; the omission of administrative, facility, and

other supporting costs made the instructional cost figures quite in-

complete.

The OIR reports, while not ecct reports in the strict sense, are

useful in comparing resource usages and/or yields (in student credit

hours) among departments. Much more detailed time reporting, iden-

tifying specific functions and courses, would make the OIR reports

more complete and more useful in identifying overloaded or understaff-

ed instructional areas.

Literature on Cost Analysis

The Annotated Bibliography (attached to this report) shows several

attempts to derive unit instructional costs. Usually when instruction-

al cost figures are shown they refer only to salary costs and do not in-

clude facilities and materials nor amortization of development costs.

Among the references which suggest techniques for finding unit instruc-

tional salary costs are Doi, Florida Board of Control, Hubbard, Jedamus

Kettler, National Committee on Standard Reports for Institutions of

Higher Learning (1935), Russell, and Tyndall and Barnes.

Also reported are a few efforts to cost out the use of Closed-Cir-

cuit Television for teaching. Among the pertinent Bibliography refer-

ences are Carpenter. (1958), Carpenter and Greenhill (Report No. 2, 1958),

Erickson and Clauson, Greenhill (1963), McIntyre and Paden, and Seibert.

A survey of these sources shows that techniques for cost arqlysis

are really not lacking. What is lacking is a way to avoid arbitrary as-

signment of costs to functions or courses, given existing accounting

structures, the state of the data processing art, and the absence of de-

tailed data on which to base any precise cost ideutification. The tech-

niques for unit colt finding, proposed by the National Committee on Stan-
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dard Reports in 1936, are still valid as a basis for cost analysis. We

do not yet have a way to make detailed cost identifications without a de-

gree of minuteness in reporting resource usages which we (university fac-

ulties and administrators) appear to be unwilling to accept.



IV

CURRENT COSTING EFFORTS

A considerable amount of effort has been expended in trying to

arrive at educational costs on a unit cost basis, as shown in the dis-

cussions above on studies found in the literature and in the material

on Institutional Studies. In the present project, further cost search-

ing was dcne, but this time with the attempt to include all costs of a

particular instructional effort including not only salaries, but pro-

rata portions of administration, supplies, amortization of equipment

costs, and occupancy. Particular attention was given to the use of

CCTV as a growing medium in higher education, and an expensive one

which has had insufficient attention as far as its costs of application

to particular courses are concerned.

Cost elements in CCTV

Cost of CCTV usage, as it applies to any specific instructional

use, consists of six elements:

1) a pro - rated portion of central TV facility costs, which attach-

es to courses on an hours-of-usage basis, The pro-ration rate will de-

pend on whether the lectures are live, or are playbacks of previously

recorded lectures.

2) a pro-rated portion of distribution costs, which attaches to

courses on a student enrollment basis.

3) permanent faculty time for lecturing and supervision.

4) supporting perl;onnel (proctors and assistants).

5) special materials (film clips, graphics, exam materials, etc.).

6) occupancy costs.

BIT assembling "cosy: package" containing these elements in the a-
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mount of their proposed incorporation in any given course, one: .can

arrive at a crude but (we think) reasoaable basis for judging the

economies or diseconomies of TV instruction for that particular course.

As cost analysts, we do not presume to judge the educational appro-

priateness, nor acceptability to faculty and students. Costs, educa-

tional effectiveness, and organizational consequences are all rele -,

vant issues to be weighed by university administrators..

The discussion of CCTV at Michigan State University will take the

following pattern in this chapter:

1) Determination of cost elements

a) originating costs

b) viewing costs

c) staffing

2) Sample construction of costs for a theoretical CCTV course,

with varying size assumptions.

3) Case history: the Principles of Accounting course

Determination of Cost Elements

On the assumption that the studios and central control facilities,

including office personnel and facilities, engineer, camera costs,

amortization of recording equipment, etc., exist mainly for instruction-

al use, we assigned the total cost package therefor to the two areas of

instruction and special projects. For the most part, costs for special

projects have been rather carefully identified. The remainder, then,

must reside in instruction.

We immediately dismissed the notion of "full absorption costing,"

i.e., dividing the total instvIctional TV cost package up among the

courses which happened to use the service during a given year. This pro-
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cedure would result in an uneven year-to-year unit cost (per credit hour

or per student exposure hour) which would vary Pnly because more or few-

er courses were televised, and not because of variations of effective-

ness or efficiency of presentiag a coprse or in the management of the

TV service.

Instead, we chose to devise a "normal volume" concept, stated in

terms of "normal" practicable) studio operating hours per time

period. Similarly, a "normal" demand pattern for TV distribution ser-

vice could be derived. There are several ways in which the latter can

be done, One Way is to predict how many likely takers there will be of

the service, if past service usage behavior continues unchanged, and

to calculate the number of hours of service they will ask for. Aaother

way is to establish what the demand would be if all large - course lec-

tures were placed on TV, thus establishing a "potential market;' mea-

sured in terms of student exposure hours per year. A third way to

take the total viewing capacity in the existing system (i.e., number

of seats available for the number of hours available), then "back off"

from this "engineered" capacity to some notion of "practical" capacity

(after allowing frr schedule slippages, breakdowns, odd hours, seats in

non-academic locations, etc.) to arrive at an average reasonable expect-

ed annual level of use.

Once having ,:hosen "normal volume" as a basis, the fixed facili-

ties cost is divided by this base to derive a "standard" hourly cost

rate. Thus if a lecture course is to be offered 3 times a week for 10

weeks, the course will be charged with 30 standard hours of facilities

cost.

The advantage of this costing convention--much used in industrial

accounting--is that the unabsorbed facilities cost is disclosed. To the
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extent that sufficient use is made of the system, at the standard

hourly rate, its full cost is "absorbed." If there are not enough

takers of the service, some part of the facilities cost remains un-

absorbed, and can be thought of as the penalty paid by the owning or-

ganization for failure to use the service to a desirable extent.

If departments offering courses by CCTV are to be charged with

an interdepartmental charge for the service, it would be manifestly

unfair to base the charge to them on the number of courses happening

to use the service currently. It is not the fault of any one depart-

ment that others choose not to televise. By the use of a standard

hourly service charge, using departments can be chargcd, equitably for the

service at predictable rates.

If the total distribution cost is divided by the "normal" annual

quantity of student-exposure hours, a variable rate is found which

attaches to courses according to number of students viewing the tele-

casts. This procedure assumes that distribution cost should be absorb-

ed linearly in relation to student-exposure; the idea being that the

larger the course enrollment, the more cables, viewing sets, and space

are necessarily used to service the course. Use of the studio and cen-

tral controls is not proportionate to student enrollments, but to hours

of operation on behalf of a course.

The particular institutional arrangement where his cost study was

done is a cable network linking viewing rooms throughout a widespread

campus to central studios. There are two studios and 97 viewing rooms,

of which 76 can be used as viewing classrooms. Total viewing capacity

in the 97 rooms is 5,542 seats; however, a normal viewing audience of

only 2500 to 3500 can be expected in the 76 u -3ful viewing rooms. While

45 hours of viewing per week is theoretically possible, an average daily
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viewing Level is not likely to axceed 7 hours a day, or 35 hours a week,

for only 30 weeks per year. Summer course volumes are small enough to

handle in the traditional small-group way.

Live broadcast capacity is one of the limitations in the situation.

Theoretically, both studios could broadcast live 45 hours a week. But

to do so would require enormous staffs, and would permit (1) no special

project work suds as videotape preparation for circulation, (2) no time

for broadcast via playback of previously taped materials or purchased

and rented materials.. Because of enginee-ing time, coordination and

staffing with program directors, technicians, etc., a more realistic

view is that live broadcast capacity is limited to 40 hours a week from

(the equivalent of) one studio. However, approximately one hour of

studio non-broadcast time is employed for one hour of live broadcast

time, with the practical effect that net available use per week is 20

hours for one studio for 30 weeks per year. The equivalent of one

studio is then available for recording and for special events and

special projects. A lot of lecture materials for the ensuing year can

also be taped during the summer.

Video tape playback capacity is also a limiting factor. It was

calculated here at 4800 hours per year (4 VTR's, 40 hrs. a week for

30 weeks).

In addition .to the usual originating costs (live on-camera or

tape playback), one must add specific equipment usage costs if extra

equipment, such as a film chain, is employed for a given course. If

the course has been taped, then projection costs for each showing of

the course win include the amortization of the original production

:.usts, on an hourly basis.

In addition to the usual distribution costs (cable transmission to
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rooms and viewing set unkeep, etc.), oil,* must add specific equipment

usage costs if extra equipments, such as talkback telephones are used

in the viewing rooms.

In 1963-64, the institution had accumulated six years of exper-

ience with CCTV for instruction. Yet the degree of penetration into

academic life had been comparatively small. Compare capacities with

utilization for the year 1963-64:

Capacity

Theoretical
Live transmission:
40 hours per week,
50 weeks per year

= 2000 hours
Playback capacity:

Practical

20 hours per week,
30 weeks per year

= 600 hours

Usage

400 hours

4800 hours 1080 hours

Viewing capacity:
76 rooms, average o
35 hours per week,
seating up to 50
= 3,990,000 student
ex osure hours

Potential demand: all
1u:tures in all courses
over 400 enrollment
3,118,500 student ex-
posure hours

273,020 student
,exposure hours

For purposes of our study, we used the following capacity bases for

assigning the various cost packages to courses or classrooms:

Live telecast originating costs: assume that each studio is

available 2000 hours per year, regardless of what it is being used

for, and that a necessary crew includes Director, 2 cameramen, audio

control and video control engineers, and floor director.

Tape recording and playback: assume that four VTR's are used

160 hours per week for 30 weeks per year.

Distribution: channel costs for 7 channels used are charged to

76 viewing rooms. Each vie ing room is in use 35 hours per week for
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30 weeks.

Specific cost data follow in Exhibits 4 -.3 through 4-7.

Some examples of unit costs under various assumed conditions are

given in Exhibits 4-8 through 4-11, and 4-11a through 4-11g, to illus-

trate the application of the CCTV cost figures generated in Exhibits

4-3 through 4-7.

Exhibit 4-3

COST OF LIVE TELECASTS1

Variable Costs:
Per HourSalaries

Repairs-2 hours @ 1.70 $ 28.02

Total variable costs 3.40
$ 31.42

Fixed Costs:
Studios (Depreciation, utilities,

and maintenance)-2 hours @ 2.04 $ 4.80

Equipment-depreciation-2 hours @ 2.43 4.86

Administrative and office expense -
2 hours @ 1.80 3.60

Total fixed costs $ 12.54

Total costs for producing a one-hour telecast $ 43.96

1 Does not include the lecturer's salary, or the cost of special
materials which may be required for any particular production.

(Notes explaining assumptions follow.)
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Notes to Exhibit 4-3

COST OF LIVE TELECAST

Salaries of Production Personnel (Includes fringe benefits

Director - 2 hours @ 3.96 $ 7.92

Camera man #1 - 2 hours @ 2.70 5.40

Camera man #2 - 2 hours @ 2.70 5.40

Audio Control - 1 hour @ 1.30 1.30

Video Control - 2 hours @ 3.35 6.70

Floor Director - 1 hour @ 1.30 1.30

Salary cost to produce one hour of
live television (excluding lecturer) $28.02

Note: Floor director and audio control capacities will utilize
student labor. ($25.61 per hour is charged to budgetary appropria-
tions, and $2.41 is fringe benefit cost)

Repairs - Represents repair parts and cost to up-date and modify.
Estimated at 10% of the original cost of the equipment*($68,000)
per year, or $6,800. This amount allocated to site two studios at
2000 hours each annually is equivalent to $1.70 'per hour.

Studios - Original cost of construction ($30,342) and the remodeling
of facilities ($115,000) with a 20 year life is equivalent to $7,267.10
annual depreciation.
The cost for utilities and maintenance amounts to $901.18 (1564 sq. ft.
@ $.5762).
Depreciation and utilities & maintenance is $2.04 per hour ($8,168.28
divided by 4000 hours).

Equipment - Original cost of equipment for Studio A and B is approximate-
ly $68,000. Assuming a 7 year economic life, depreciation amounts to
$9,715.00 annually or $2.43 hourly.

Administration & Office..apense - It was assumed that 25% of Administra-
tive and Office expense should be allocated to recording and live tele-
casts. This amounted to $7,182.10 or a cost of $1.80 per hour.
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Exhibit 4-4

COST OF RECORDING TARSI..

Variable Costs:

Salaries $ 61.99

Repairs-4 hours @ 1.70 5.80

Total variable costs

Fixed Costs:

Studios-4 hours @ 2.04
Equipment Depreciation-4 hours @ 2.43

Administrative and office expense -
4 hours @ 1.80

Total fixed costs

$ 8.16
9.72

7;20

$ 68.79

$ 25.08

01.
Total Costs to produce and record one

50-minute tape (excluding lecturer) $ 93.87

1 Does not include the lecturer's salary, or the cost of special

materials which may be required in production, but would vary greatly

from course to course.

(Notes explaining assumptions follow.)
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Notes to Exhibit 4-4

COST OF RECORDING TAPES

Salaries (excluding lecturer) -
Director - 4 hours @ 3.96 = $ 15.84

Camera man #1 - 4 hours @ 2.70 = 10.80

Camera man #2 - 4 hours @ 2.70 = 10,80

Audio Control - 4 hours @ 1.30 = 5.20

Video Control - 4 hours @ 3.35 = 13.40

Floor Director - 2 hours @ 1.30 = 2.60

VTR Engineer - 1 hour @ 3.35 = 3.35

Cost of production personnel for
recording and correcting one
50-minute film $ 61.99

Repairs - Represents repair parts and costs to up-date and modify, at

10% of the original cost of equipment ($68,000) or $6,800 annual cost.
This is allocated to two studios at 2000 hours each annually for a cost

of $1.70 per hour.

Studios - Original cost of constrlicLion ($30,342) and remodeling of
facilities ($115,000) with a 2 -year econsaic life is equivalent to
$7,267.10 annual deprect:icion. The cost Zer utilities and maintenance
amounts to $901.18 (1564 square fret @ .5762). The total cost per

hour therefore amounts :AI 42.04, based on 4000 hours of use.

Equipment - Original cost of equipment for Studeos A and B was
approximately $68,000. Aosuming a 7-year economic life, depreciation
amounts to $9,715 ar...!Riaiy, or $2.43 hourly.

Administrative and Office expenses - It was assumed that 25% of the
administrative and office expense should be allocated to recording and
live telecas'.s. This amounts to $7,182.10 or .1 cost.of $1.80 per hour.
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Exhibit 4-5

VIDEO TAPE PLAYBACK COSTS

Variable Costs: Per Hour

Cost of Video tape
Labor
Replacement parts
Video head assembly amortization

$ 2.01
3.95
2.39

3.00
Total Variable Costs $11.35

Fixed Costs:

Video tape recorder depreciation $ 3.42

Occupancy costs .12

Administration & office costs 4.50

Total Fixed Costs $ 8.04

Total VTR Playback, costs per hour $19.39

(Notes explaining assumptious follow.)
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Notes to Exhibit 4-5

VIDEO TAPE PLAYBACK COSTS'

Cost of Video Take - A 4800 foot reel of tape will accommodate d 50-60'

minute telecast, and costs $201.46. The manufacturer states that the

tape meets the specifications of 100 replays. The tape can be erased

and reused should the original recording he considered obsolete. There

is no empirical data available to substantiate the life of the tape,

so we rely on the manufdcturer's representation. Therefore the cost of

one replay would be $2.01.

Labor - Three closed circuit engineers are required to operate and main-

tain two Ampex 1000 C VTRs, two Ampex 1500 VTRs, and one film projector,

at an annual rate of $18,900 (including fringe benefits). Usage per

week is assumed to be 160 hours (1 VTR to be used as a spare, and for

recording) for 30 weeks per year. Therefore the cost per hour is $3.95.

Replacement nEtar - Assumed to be 10% of original cost per year in or-
der to update, modify, and repair. Normally we expect that costs are
actually lower than this in the first years of life, ani higher as
the equipment approaches retirement. Cost of this equipment is approx-

imately $i15,000. The annual replacement parts would cost $11,500,
or $2.39 per hour, based upon 4800 hours of usage.

yikaigtILLETALE - $3.00 per hour represents an average for the pre-
sent equipment. The Ampex 1500 VTR costs approximately $6.00 per hour
for head assembly, whereas the Ampex 1000 C VTR is approaching $1.00

per hoar because of recent improvements,

Video Tame Recorder - The cost of the five units used for playback is

approlOmately $115,000. Assuming a sever-year life, which is lower
than the life used in many cost studies, but is justified by the
rapid obsolesc-mce factor experienced in this field, annual deprecia-
tion amounts to $16,430, or approximately $3.42 per hour of playback

(based on 4800 hours per day),

ileEtaarlasalL - Building depreciation is $349.20 pox year for 360
square feet in the video control room at $19.40 per square foot (as-

1nming a 20-year economic life). Building maintenance and utilicies
am ubt to $207.43 annually, using $.5762 cost per square foot. Spread

over 4800 hours, occupancy costs total 8,12 per hour of playback.

Administrative Costs of CCTV - 75©% of the total administrative and office
expenses have been all seated to playback costs of video tape recorders,

amounting to $21,546 per year, or $4.30 ger hour of playback.
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Exhibit 4-6

CLASSROOM COSTS PER STUDENT CCTV EXPOSURE HOUR

Variable Cost:

Classroom cost
Per Hour

TV Outlet Rentals
Channel Charges
Maintenance of Sets
Student Classroom Engineer
Proctors

$ .02

,1.3

907
.08

3.50

Total Variable Costs
.$3.80

Fixed Costs:

Television Set Depreciation .09

Utilities and Classroom Maintenance .37

Classroom Depreciation .26

TV set Repair Center Costs .01

Total Fixed Costs $ .73

Total Classrcom Charges per Viewing Hour $ 4.53

Average classroom size: 50 seats

Class size

Cost per student
Exposure Hour

50 $.09

45 .10

40 ,11

35 .13

30 .15

20 .23

10 .45

(Notes explaining assumptions follow.)
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Notes on Exhibit 4-6

CLASSROOM COSTS

Outlet Rentals - 2 per room @ $1.25 per month each. Assuming that
classrooms are in use 35 hours per week for 30 weeks, and 20 hours
per week for 10 weeks during the summer. Outlet costs may be termin-
ated if not used for a quarter. Rate is $30.00 per year, divided by
1250 hours, equivalent to approximately $.02 per hour.

Channel Charges - (Modulators, amplifiers and RF rentals) Based on
the use of seven channels, includes the cost only for buildings util-
ized for instructional purposes. It was assumed that the average dis-
tance from the studio is one-half mile (a little high) and that each
building can handle three channels (a little low for some buildings),
over-all should be a close approximation. Monthly rental fee is
approximately $850.00, with 76 viewing rooms available, giving $11.20
per month for an average room, or an annual charge of $134.40 per room.
With usage based upon 35 hours per week, 30 weeks per year, the average
cost would be $.13 per hour.

Maintenance of Sets - It is assumed that it will require one full-
time employee's efforts to amintain the television sets when the num-
ber of. sets reaches 200. This will involve $6,000 annual salary plus
an allowance of 10% for fringe benefits ($600). The total remuneration
of $6,600, divided by 200 sets, gives an average annual cost of $33.00
per set for labor. Parts (tubes, transportation, etc.) are assumed
to cost 5% of the original cost of the set per year. Two sets per room
are required.

labor @ $33.00 per set $66.00
Parts (5% of $185 per set) 1.85

Total annual cost $67.85

Average usage is assumed to be 1050 hours annually, giving
an hourly rate of $.07.

Student Classroom Engineer - It is assumed that a classroom engineer
is required iu four buildings (Auditorium, Bessey, Giltner, and Erick-
son) for 160 hours per week for 30 weeks at $1.25 per hour, or an a-Ter-
age of $.08 per hour per classroom.

Proctors - A charge of $3.50 per class hour was assumed, which represents
a combination of individuals with varying degrees of proficiency and
hence different duties and rates.

Tolevisioi Sets - The average cost of a television set and stand. is
$185.00. A four year like has been assumed, with au average use of 35
hours per week for 30 weeks per year. The life is lower than often
assumed in other studies. The reason for our assumption was to include
such factors as obsolescence, rough usage in some roc,,,, etc. The cost
of two sets per room, based on the above usage is $.09 per hour.



(Classroom Costs . Continued)

Utilities and Maintenance of Classroom - The average classroom size

is 797 sq. ft. The cost of maintenance, heat, light, janitorial ser-

vice, and fire protection per year per sq. ft. is $.5762, or an annual

cost of $459.23 per room. If usage is at an annual rate of 1250 hours,

1-his would amount to $.37 per hour.

Classroom Depreciation - The average construction cost for a 50 seat

classroom is $13,059.00. Assuming a 40 year, life, annual depreciation

amounts to $326.48. A usage of 1250 hours gives an hourly rate for de-

preciation of $.26.

Utiliqj Maintenance and Depreciation on Television Set Repair Center

Annual building depreciation is $873.00; heat, light, water, mainten-

ance, and janitorial, service is $518.58 (assuming .5762 per sq. ft.).

Dividing these total costs by the 200 sets to be maintained, based on

usage of each set of 1050 hours per year, results in $.J1 per class-

room hour.
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Exhibit 4-7

ADMINISTRATIVE AND OFFICE EXPENSES FOR ;am

hagEULTEAULIsT1263-64:

Travel & Transportation
Telephone, postage, supplies, misc.
Salaries (Including fringe benefits

$ 2,100.69
2,352.09

22,880.00

Total charged to budget $27 332.78

Non -bud etary costs:

Building depreciation $ 664.45

Office equipment'depreciation 336.17

Office naintenauce & utilities 395.70

Total $ 1 395.32

Total Office Expenses $28 728.10

Cost Allocation:

VTR Playback (75%)
Live telecast & recording; (23%)

Notes to Exhibit 4-7

ADMINISTRATIVE AND OFFICE EXPENSES

$21,546.00
7j82.1.0

$2C, 728.10

- The office occupies 635 squar6 Feet, with con-

stimetioa costs of $19.40 per square foDt. Assuming a economic life of

20 years, gives an annual charge of $664.45 for depreciation..

offieslagimallkakal - Given a total cost of $3,361.69, with

an estimPted economic life of 10 :ears, the annual charge for depreca-

tion is $336.17.

Office Maintenance and. Utilities - 685 square feet at the rate of b 1.5762

per sq. is to $394.70 per year.
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Exhibit 4-8
J.?

VIDEO TAPE PLAYBACK COST PER STUDENT EXPOSURE HOUR

No Classrooms
Participating

10 20

Students der Classroom

45 5030 35 40

1 1.94 097 .65 .55 .48 .43 .39

2 .97 048 .32 .t8 .24 .22 .19'

3 .65 .32 .22 .18 .16 .14 .13

4 .48 .24 .16 .14 .12 .11 .10

5 .39 .19 .13 .11 .10 .09 .08

8 .24 .12 :08 .07 .06 .05 .05

10 .19 .1.0 .06 .06 .05 .04 .04

15 .13 .06 .04 .04 .03 .03 .026

20 .10 .05 .03 .028 .024 .022 .019

See Schedule III for total costs.
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Exhibit 4-10

4M0RTIZATIT OF .VIDEO TAPE RSCORDINGS
a

Cost of lecturer's time:

Lecturer's salary
Fringe benefits

Total annual labor cast

Hours available: 36 weeks @ 40 hours each =

Average cost per hour

44,000

12122
$15400

LAW

$ 10.70

TataLrecadinsscsts:

Lecturer's on-comers time, 4 hours @ 10.70 $ 42.80

Lecturer's preparation time, 4 hr. @ 10.70 42.80

Lecturer's salary cost of one hour of
recording $ 85.60

Recording Production costs 93.87

Total cost 02 recording a one-hour
lecture $179.47

Number of Replays Cost per Replay

4 $ 44.87

6 29.91

8 22.43

10 17.95

15 11.96

20 8.97

25 7.13

30 5.98
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Exhibit 4-11

COMPARATIVE COSTS PER. STUDENT 'EXPOSURE -Mk i1S/NG` VARYING
TEACHING METHODS

AMR.

Course method Cost per student exposure hr. with
400 students . 800 studentsitENW.K

3 hrs/wk Live CCTV (Exh:bit 4-11a) S .457 $.;369

3 hrs/wk CCTV Tape Reploy (Exhibit 4-11b) .376 . .328

3 lectures/wk, 400 students per le-Aure
(Exhibit 4-11c) .406 .406

2 lectures/wk and one recitation/wk
(Exhibit 4-11d) .479 .329

1 lecture/wk. and two recitations/wk
(xhibit 4-11e) .496 .421

3 ::ecitations/w4. (Exhibit 4-11f) .f96 .696

3 hrs/wk Live CCTV, with taped replay of same
to subsequent section (Exhibit 4-11g)
(Note!: This method lends itself well to
courses with large eiroliments. As shown
in the schedule, the cost is reduced to
$.265 whel.e it is taped live and played
back twice to aceomojate a total enrollment
of 2000 students.) .392
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EEhibit 4-11a

Cast per Course: 3 hours per weak via live CCTV, 10 weks

Classroom costs
($4.53 x 10 x 30)
sincluderi proctors for each room
@ $3.50 per hoar)

Lecturer's time
(approximately $14,000 straight
salary plus fringe benefits; 72%
of time devoted to instruction, .a.A
a 6 hour course load)

Cost o2 live telecast
($43.96 1.. 30)

Assistants
2 Ph.D. candidates 3 time
3 Ph.D. candidates 7u11 time

Total cost per quarter

400 students 000 students

1211.0421aaEval 20 riewiu rooms

$1,359

1,800

1,319

1,000

15478

Cost per student exposure hour $ .457

0,718

1,800

1,319

3,000

$8,837

$ .369
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Exhibit 4-lit,

Cost per course: CCTV Replay of Special Prepared Tape, 3 hours per week,

10 weeks

400 6tuJents 800 students

10 viewl_21r"ms 22.ziaHiaLEama

Classroom costs
(Includes proctors @ $3.50 per hr.)

Amortization of total tape production
costs, assuming tape will be used a

$1,35

total of 8 times 673 673

Video tape playback costs 582 582

Lecturer's time for supervision 900 900

(Assumes professor could supervise
four such courses for each of three
quarters, with annual instructioral
portion of his salary of $10,800)

Assistants:
2 Ph.D. candidates time 1,000

3 Ph.D. candidates full time 3,0)0

Total cost per quarter $4,514 $7,873

Cost per student exposure hour. $ .328
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Exhibit 4-11c

cost per cure: Large lectures only, 3 hours per week, 10 waeks

400 students
2 lecture sections

600 students
4 lecture secc:lens

Classroom costs $ 151 $ 302

Lecturer's time
One full time
Two full time 3,600 7,200

Assistants:
One Ph.D. candidate full time 1,000 2,000

Two Ph.D. candidates full time

One student, 10 hours/week @ 1.25 125 250

One student, 20 hours/week @ 1.25

T tal cost per quarter.:
*9 759

Cost per student exposure hour $ .406 $ .406
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Exhibit 4-11d

t per course: Two Lecture and One Recitation per

400 students
2 lecture sections

of 200 each &
8 recitation sections

of 50 each

week; 10 weeks

800
*
students

2 lecture sections
of 400 each &

16 recitation sections
of 50 each

Classroom costs $ 151 $ 302

Lecturer's time 3,600 3,600

Recitation Instructors
(2 Ph.D. candidates)
(4 Ph.D. candidates) 2,000 4,000.

Total tlost per quarter $5,751 $7,902.

Cost per student exposure hour $ .479 $ .329

*Note: Lectures have been changed from 200 students per lecture to 400

students per lecture. If st.!.11 taught with 200 per lecture, the

cost per student exposure hour would remain $.479.



Exhibit 4-11e

Cost per course: One lecture and Two Recitltions per week, 10 weeks

400 students
2 lecture sections

of 200 each &
8 zecitaticn sections

of 50 each

800 students
2 lecture sections

of 400 each &
16 recitation sec.

of 50 each
"MM..

Classroom costs $ 151 $ 302

Lecturer's time 1,800 1800

Recitation instructors' time
4 Ph.D. candidates full time

Pb.D. candidates full time 4,000 8,000

e1,1MMINNIM

Total cost per quarter $5,951 $10,102

Cost per student exposure hour $.496 $.421
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Exhibit 4-11f

Cost per course: Three Recitations per week, 10 weoks

Classroom costs

Permanent faculty time:

(2-2/3 Assistant Professors full time

assume mediaa salary of $8600, devoting

72% of time to instruction)

(5-1/3 Assistart Professors full time-

salary same as above)

Assistants:
3 graduate assistants
6 graduae assistaitts

400 students 800 students

8 sections af 50 16 sections of 50

151 $ 302

6,100

2,100

12,200 .

4,200

MIESLINIC7INIMININFINIA
dill.90111/11111e1.1.01

Total cost per quarter
$8,351 $i2. 702

Cost per student exposu
$ .696re h ur

.96
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Exhibit 4-11g

Cost per course: Live Telecast with Taped Replays of Same to. Subse-

quent Sections in same quarter only

800 students 2000 students
20 sections of 40 50 sections of 40

1 live & 1 replay 1 live &'1 replay

Classroom costs (includes proctors) $2,718 $6,795

Cost of live telecast and taping
($43.96 x 30 hours) 1,319 1,319

Cost of replay
($19.39 x 30 hours per replay) 582 1,163

Lecturer's time 1,800 3,600

Assistants (3 Ph.D. candidates full time) 3,000 3,000

Total cost per quarter $9,419 $x:5,877

Cost per student exposure ,,ALur $ .392 $ .265
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Staffing costs

CCTV as a device for carrying the same word to large numbers of

students does not eliminate the necessity for supervision of student

effort in an organized way. Indeed,it appears that the number of per-

sons required may be larger than for traaitional lecture-recitation

methods; the composition of the staff is different. There must be tech-

nicians, there must stili.be persons who maintain contact with the stu-

dent; evaluate his work; answer his questions, explain difficult points

to those who do not get the message on first reading. Conceivably, stu-

dents could voluntarily appear at viewing rooms, unsupervised, on sche-

dule, listen, read, study, mark-sense their responses on IBM cards re-

ceive grades by mail; never have contact at any point with human course

supuxlsion. It is too much to expect: students are people and they

need direction from people, organization, stimulation, and some feel-

ing that they are being taught by people. Thus, viewing room proctors

are needed to supervise, grade, assist, organize, prod, reward, and

react. However, they do not need to lecture. The one thing that CCTV

does is to spread the talents of the experienced lecturer over large num-

bers of students. CCTV makes it possible, then, to use an experienced

lecturer and a group of less skilled assistants to staff a course.

Total staffing costs, then, can be assumed to be reduced by the sub-

stitution of assistants for senior faculty time, and the reduction may

be replacea or more than offset by origination and transmission costs,

depending upon the .circumstauccs and conditions. As we will see in the

Accounting case study, CCTV did not reduce instructional costs. Its va-

lidity could be found in the uniformity of instruction, the quality of

lectureship reaching all course enrollees, and in the administrative con-
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venience of stabilizing the.course pattern under one lecturer for se-

quential terms..

If the course is set up for. viewing room feedback to 'the lecturer,

the number of viewing rooms is limited to the number that can be ser-

viced well with questions and answers. The number. is probably.no more

than 7 or 8 rooms for one lecturer. This means that for a course with

large'enroilments, a repeat lecture must be given. In contrast, where

there is no talkback the number of rooms that can be serviced, is limit-

ed. only by the number of. enrollees. Here is where, for very large en,!.

rollments, staffing (lecturer) salary economies can be hoped for.

Similarly, although tape recordings generate initial production costs,.

the repetitive playing of tape to multiple lecture-viewing sessions,

especially over several consecutive terms, promises substantial instruc-

tional staffing economies. Before we accept these prorAises too heartily,

however, let us make some comparisons. For example. our figures show

the cost of recording lectures on videotape at $94 per hour plus the

lecturer's time (we estimate 4 hours @ $12 per bout), or. about $140

for a 50- minute taped. lectures... For a usual 3-credit, 30-class hour

(per quarter) course,.the cost of productioa would be $4200. Tape play-

back costs, are $19 an hour. Thus to ,roduce a taped course and use it

only -once would cost about $4770. However, its use per term would be

only about $1620 if it were replayed 4 times per year. Distribution

costs would depend, of course, on how: many viewing rooms and sets were

in use.for each replaying. Basic distribution and occupancy costs, ac-

cording to our figures, are $1.03 per viewing room per hour; thus for a

course tape played to 10 rooms, basic distributidn costs for a 30- session

quarter !could be $309; the total. CCTV transmission costs:then, are about

$1925 per term if the tape is used for four terms. In contrast, the live
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lecturer for a term of 30 sessions, spending 2 hours outside for 1 hour

in lecture, spends about 90 hours at a rate of (let us assume) $12

per hour, or $1080 per term. Even using these crude figures, it is

difficult to find CCTV economies even when Original production costs

are spread over a full year, unless a large enrollment is involved.

Studies in another part of this project showed an hourly rate

basis for imputing instructional salaries. For a full professor, the

earned rate was about $12.40 gm hour, for associate professors, $10.25,

for instructors, $4.00, and for graduate assistants, $3.33. No assis-

taut professors were included in our particular study categories; but

their rates can be imputed at about 80% of associate prufessor rates,

or $8.25 per hour. These rates include the cost of fringe payroll

benefits, which run at about 10% of stated salaries. For a particular

institution, the contribution level to retirement plan will affect the

fringe benefit: cost substantially. In any case, the average salary

levels for each of the grades should be examined in the institution;

and if there are considerable internal variations in salary levels,

perhaps it is best to cansider specific salary levels of individual

departments in the determination of CCTV staffing costs. The composi-

tion of labor mix we found to be imporrant.(The use of seniors vs.

assistant professors as viewing room proctors, for example, causes a

substantial difference in cost of giving a course.)

With or without CCTV, staffing costs are the largest single cost

element in managing large courses; they should not be excluded in any

CCTV cost study.

Saile cost construction for, a CCTV course

Let us assume, for purposes of Illustration, that a particular

3-credit 10-weeks course has been offered to varying numbers of students
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from term to term. EnTollments range from .140 to. 560, depending upon

the term. The course has been staffed by a professor and an assistant

professor during peak terms, for lectures, and by the professor, during

low terms. The recitation sections have been conducted by (graduate:

assistants) doctoral candidates, except that each professor holds one

recitation section f.n a term when he is lecturing. The course has two

1-hour lectures a week and two 1-hour recitations. The lectures are

typically to groups of 150 to 180; recitations are in classes of 30 to

50, with 40 an average size recitation group. Group e-comiaations are

given, which reduces the number of lecture periods from 20 to 18 per

term. Terms are 10 weeks in length.

Proposal 1:

It is now pToposed that in each term, the lectures be given on

CCTV to the entire course enrollment at one time, in viewing rooms with

35 persons each. Immediately following the TV lecture, the recitation

section will continue in the sane rooms. Each room will be staffed by

a graduate assistant during the lecture and recitation. The lectures

are not taped. Examinations are given en masse, but in the viewing

rooms.

Proposal 2:

All lectures should be put on video-tape, and played to the entire

enrollment each term. Whenever there are more than 400 enrollees, a se-

cond replay of each lecture will be given at off hours and rur to two

viewing rooms for those who missed the lecture or want to hear -It again.

Examination procedure is as before. Videotape will be used for two years

(amortization over 8 playbacks.)

Cost analysis for the present instructional method, and for the pro-
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posed use of CCTV, are shown below, based upon, the following assump-

tiove:

Professor rates are $12.00/hr., assistant pressor $8.25/br., grad-

uate assistants $3.75 (these may include half-time instructors). The

senior professor will supervise c...-xam preparation in any case. Each

recitat.on section requ4les 8 hours cif time for giving and grading

exams.

LerLure hall occupancy costs are 3 times those of classrcems.

Videotape production costs of $140 per 50-minute lecture, play-

back costs of $19 per 50-minute lecture, distribution costs of 40c per

viewing room per hour, and occupancy costs of 63 per viewing room per

hour are based on data simen in Exhibit 4-3 through 4-7 and their sup-

porting notes.
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Ex:iibit 4-12

COSTS BY PRIOR LECTURr METHOD

Enrollment per Term

420140 280

I Origination

II Distribution

III Staffing
Professor :,

---

---

---

---

Lecturing 864 $ 864

Recitation 648 648

Exam P,:eparation 96 96

Grading 96 96

Assistant Professor:
Lecturing we .0 ei 594

Recitation MIMM 454

Exam Preparation =Md. 66

Grading 66

Assistants
Recitations 675 .1125

Examio4tions 88 150

$ 2467 $ 4159

IV Occupancy
Lecture Halls 38 76

Recitation Rooms 50 83

Total $ 2555 $ 4323

Cost per enrollment $ 18.25 $ 15.44

560

--- - --

--- ---

$ 1728 $ 1728
648 648
96 96

96 96

594 1188
454 454
66 66

66 66

2000 2700
240 360

$ 5988 $ 7402

114 152

125 176

4 6227 $ 7730

$ 14.82 $ 13.80
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Exhibit 4-13

COSTS BY TELEVISED LECTURE

Enrollment per Term
420 560140 280

I Origination $ 792 792

18 hrs. @ $44

II Distribution
.40 per room per hour 29 58

III Staffing
Prcfessor:
Lecturing 864 864

Exam preparation 96 96

Exam grading 96 96

Assistants:
Recitation 900 1800

Exams 90 210
MMINOOPMM

2046 3066

IV Occupancy 101 202

Total $ 2968 $ 4118

Cost per unrollment $ 21.20 $ 14.71

$ 792 792

86 116

864
96
96

864
96
96

2700 3600
330 450

4086 5106

303 404

$ 5267 $ 6418

$ 12.59 $ 11.46
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Exhibit 4-14

COSTS BY VIDEOTAPED LECTURES

140

Enrollment per Term
280 420 560

I Or
Amortization of Production
cost--$315 per run $ 315 $ 315 $ 630 $ 630

Playback
$19 per hour 342 342 684 684

II Distribution 29 . 58 112 144

III Staff iag

Professor:
Exam preparation 96 96 96 96

Exam grading 96 96 96 96

Assistants:
Recitation 900 1800 2700 3600

Examination 88 150 240 360

IV Occupancy
Viewing -- recitation rJoms 101 202 303 404

Total 1967 3059 $ 4873 $ 6043

Cost per enrollment $ 14.05 j 10.93 $ 11.60 $ 10.79



FIGURE 4-A

COMPARISON OF INSTRUCTIONAL METHOCS

FOR VARYING ENROLLMENT.
HYPOTHETICAL CASE

Instructional Cost
Per Enrollment

$ 25.00

20.00

15.00

10.00

5.00

Lecture

Lecture
by TV

Video-taped
Lecture

140 280 420 560

Enrollment
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Media Usage Case History: Principles of Accounting Cour e by CCTV,

Beginning in Fall quarter, 1959, the Department of Accounting and

Financial Administration has offered its Principles of Accouning course

by closed-circuit television. Lectures are given once a week !,11 a non-

TV large section. For this lecture, the professor makes extensive use

of 2 x 2 slide illustrations to present Sequences of accounting forms

and entries. The same group of students is divided into recitation sec-

tions of 35.5C students each, for three meetings per week. E,;.- h of these

sections is supervised by a graduate assistant, half-time instructor,

or Accounting senior, but the session is conducted by the lecture-pro-

fessor via CCTV. With the aid of a talk -back phone system, he conducts

a question and answer session with students selected from the sections.

No more than 8 sections are included in a hookup.. Each session consists

of reviewing previously assigned problems.. Any student in any section

may be called upon to answer a question or to explain his solution.

Students may ask questions. All students in all sections can hear all

the conversations and can see the professor on the TV monitor. Before

or after the TV session, the section supervisor answers student questions.

The professor and instructors maintained scheduled office hours during

whi.ch students may have individual conferences.

Coordinated uniform examinations are given as they would be in a

multi-section non-TV course with common lecture time. The following

tables summarize the cost history of the two-term course sequence,

There as also a third course in the sequence which was not converted to

TV. The TV course data which follows is based on 3 years of operation,

although experience goes back as far as Fall, 1959.

Effective Fall 1964, the three courses were consolidated into two

and both were conducted via CCTV. With larger enrollments per course,
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it is expected that the average unit cost per credit hour should be

further reduced.

Followirl the tables, two diagrams are given, representing total

cost per quarter plotted agains enrollments, ord unit cost plotted

against enrollments. Although the resource usage experience for large

(i.e., 500 or more) enrollments per term is limited as yet, the pattern

of past experience suggests that the volume-cost relationship is det.

scribed by a modified-S-curve. The unit cost curve appears to be of

the type xy = c, with the major inflection at around 300 enrollment.

The subsequent consolidation of three courses into two, providing en-

rollments consistently above 350 per course, should permit a cost per

student credit hour which is not likely to exceed $9.00 in any quarter

and is likely to average slightly under $8.00. Costs shown are all-

inclusive, containing; apportioned fixed facility costs as well as out-

of-pocket direct costs.

Motivation for the move to CCTV for this course was not economy,

but the need to cover a vastly increased enrollment with unimpaired

instructional quality, with no increase in permanent faculty positions.

This objective was achieved. Uniformity of instruction, careful pre-

paration, and exposure of all students to the senior professor, are

products of the change in method of instruction. Low unit cost is a

desirable by-product.
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Schedule I-C

(To Support Exhibit 4-15)

Basic Hours: in CCTV course

Professors

Lectures 10 hrs.

Recitations 30

Preparation 80

Supervision 80

Examinations 20

220 hrs.

.
Plus an added /.0 tours for each

additional lecture-viewing group.

Section leaders (per section)

Recitation 30 hrs.

Preparation 60

Examinations 8

98 hrs.
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FIGURE 4-B

AFA 210-211, . PRINCIPLES OF ACCOUNTING

TOTAL INSTRUCTIONAL COSTS FOR CCTV COURSE

Cost ( Thousands )
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fJGURE 41ra'

AFA 2.10-21Ir PRINCIPLES OF ACCOUNTING

UNIT INSTRUCTIONAL COST FOR CCTV COURSE

Cost per
Student cr. hr.
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Costs of Pro dire a Media Service

In an attempt to identify the costs of providing each of the many

services connected with the use of media in instruction, the ISD pro-

ject staff made an extensive study of the operating costs of an actual

media services establishment. The Audio-Visual Center of Michigan

State University performs a wide range of media-associated services

for instructional activities within the university and related to it.

This study again demonstrated the inherent difficulty of sorting

out common costs meaningfully among the activities served by common

facilities, and also the difficulty of cost analystt where accounting

is budget-oriented rather than functional.

The AVC is divided into five functional areas:

1) On-Campus Division

2) Off-Campus Division

3) Public address

4) Graphic Arts

5) Film Production

Operating funds are provided partially by a general fund budget

appropriation, partly from operating revenues, and partly by academic

department budgets (in the sense that some persons in academic positions

in teaching departments also have considerable responsibility in AVC).

In our study, these resource uses, regardless of where support came frorq

were included in the cost aggregates for the respective divisions.

Operating revenues came from on-campus and off-campus charges for

film and equipment rental, film production and sale, graphic arts pro-

duction, tape production and sale, and research grants for some specific

projects.

Certain expenditures are chargeable to the general fund appropria-
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tion budget, including some administrative positions, fractional faculty

appointments, equipment and some film library purchases. All other ex-

penditures are made from the operating. revenues (a "revolving account ").

These include non-faculty a1aries, raw materials, film replacements,

and supplies.

Among the assumptions made are that equipment is amortizable as

follows: delivery vans, 4 years; filing cabinets, 15 years; all other

equipment, 10 years.

Average useful life for the 6400 films carried in stock is 5 years.

Among the complicating factors for cost assignment to courses or

departments is that a considerable amount of the equipment is perman-

ently installed in classrooms for the use of multiple departments. For

example, 47 classrooms are equipped with overhead projectors and there

are permanent screens built in to many classrooms. A central pool of

record players, slide projectors, tape recorders, overhead and opaque

projectors, and movie projectors, is maintained and can be requisition-

ed by departments,, The Public Address division provides maintenance for

11 permanent PA systems in large classrooms and ,As up audio equipment

for meetings, special affairs, etc.

Basic data for the five divisions is given in Exhibit 4-17 and

operating cost data is given in Exhibit 4-18.

It is our conclusion that it is literally impossible to establish

accurate costs for each of the many services provided by On-Campus, Off-

Campus, or Public Address divisions. The combinations of usages of their

services are endless. Inmost cases, the time spent by a technician,

engineer, or repairman on some unit of equipment or on a special assign-

ment is measurable; to this extent the covtsrelated to that job are
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identifiable But a suistantial portion of costs are incurred not in

performing specific services, but in beino ready to perform a multi-

tude of greater or lesser services.

It might be possible--and worth trying--to establish typical

issuance (order-filling) costs by eetailed time study for rental or

ders processed, to develop average handling times for issuance and re-

lated clerical eosts. Also, detailed operating life studies on various

equipments would provide bases for amortization of original cost, by

type of equipment. But unless such data were to be used for (a) charg-

ing for services or (b) control of activities, the work of getting the

data would be a futile exercise,
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Exhibit 4-17

OPERATING DATA, AUDIO-VISUAL CENTER

Purposes

On- Off-
Campus Campus

---

Public
Address

Graphic
Arts

Film
Production

Rentals Rentals

(Film & (Film &
Eq.), Eq.),
Mint. baint,

,

Rentals
(Audio),

Mint.

Slides
Posters
Transpar-
ency, etc

Films,

Compos-
ites

Staffing 4 full- 2 full- '5

time, stu- time, stu-
dent labor dent labor
as needed as needed

full-
time, some
student
labor

8 full-
time, som:
student
labor

.

5 full-
time,

. littke.
student
laborFilm Library:

5 full 'time

Equipment 640, prints
68 slide projectors
20 record p ayers
60 16 mm pr jectors
80 tape rec,rders
20 overhead pro-

jectors
3. micro pr jectors

20 opaque p ojectors
30 screens

11 installed

PA s mvstes

--- ---

.-----
variable
portable
systems

Annual
pradtical
ca.acit

Expand
student
ble with on -c

labor

=11 16,200
hours

9,225
hours

Student labor
used, 1963-64

400 hrs.
per week

165 hrs.
per week

120 hrs.
per week

40 hrs.
per week

5 hrs.
per week
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Concurrent costing of experimental media uses

Two courses in different subject matter areas at NSU were re-

organized in 1964-65, following the outlines of the Instructional

Systems Development model developed by the media applications study

staff, as part of the current project. Concurrent with course recon-

struction, an attempt was made to measure the amount of resources

used in the effort. It was not possible to obtain a clear -cut separ-

ation of developmental and operating costs because the two stages

overlapped. Section VI of the project report contains a discussion

of the course development effort, associated costs,. and conclusions

drawn about trying to cost out course developments.

This experience confirms our observation made in the Accounting-

by-CCTV report above, that faculty time is the largest single cost

element entering into course development and course operation. It is

also the most difficult to obtain detailed, reliable information about.

Faculty people are not accustomed to time reporting; it has never been

a part of academic discipline. Attitudes toward time-keeping, even

for study purposes, vary widely among academic persuasions. Attitudes

could easily be the insurmountable obstacle to detailed educational cost.

analysis.

One interesting by-product of detailed study of faculty time usage

for this project is a confirmation of what most professors already know:

that the professorial work-week is considerably in excess of the indus-

trial 40 hours. A second discovery, which professors also know but

which now has empirical confirmation, is that professors spend only 40

to 70% of their time in activities related to instruction. The rest is

in administration, recruitment, editing, public relations activities,
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personal study, research and writing, and assistance to institutions

of various kinds.

Exhibit 4-19shows the distribution of three professors' time for

two quarters. Two of the professors were connected with the current

project, the other not. All kept detailed time logs. The two (asso-

ciate) professors spent 62% and 66% of their time on instructional

matters, the third professor only 37% of his time on instruction. The

remainder went heavily to admthzstration, research and publication,

study, and conference activities,

In the project report, we proposed that some major university

should undertake a continued large-scale study in detail of faculty

time usage, to determine really where this high-priced resource goes,

and what tasks could be passed on to lower-cost personnel. To our way

of.thinking, this kind of data is the largest gap in measurement of

costs of university "products."
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Exhibit 4-19

ANALYSIS OF PROFESSORIAL TIME USAGE

Teaching:

Assoc. Prof. A

W Total

Assoc. Prof. B

F W Total

Prof. C

Total

Other courses 166.0 132.8 298.8 164.5 163.9 328.4 304.0

Project
Tedching 109.5 124.8 234.3 105.5 115.3 220.8

Other 42.0 8.2 50.2 24.0 12.6 36.6

Total 151.5 133.0 284.5 129.5 127.9 257.4

Counselling 110.0 60.8 170.8 30.0 26.5 56.5 41.5

Committees 20.0 30.4 50.4 39.5 32.1 71.6 71.0

Continuing Educ. 19.8 19.8 28.4 28.4 19.5

Writing, Editing 110.0 39.6 149.6 20.3

Consulting
57.8

Administration 10.0 42.7 52.7 81.5

Correspondence
44.6

Study & Reading 40.0 47.8 87.8 171.8

Personal Research 29.5 32.7 62.2 40.0

Talks 16.4 16.4 70.0

Grad. Stud. Res, 20.0 20.0

Course Planning 20.0 20.0

Curric. Dev. 21.0 21.0

Misc. 78.2 78.2 31.0 31.0 23.0

Total hours 577.5 532.0 1109.5 494.0 502.0 996.0 945.5

Annual (3 Qtrs.)
Salary, Incl. Benefits $14740 $14740 $17600

Effective Hourly Rate $8.85 $9.86 $12.41

Portion of time
devoted to:

instruction 62% 66% 37%

Administration,
committees 4.5% 12.5% 16%

Research, publication,
and consulting *13% 6% 19%

Other Public Rel. 3% 3% 9%

Own Study -- 9% .18%



V

THE COST ALLOCATION PROPOSAL

One of the Project requirements was to suggest ways of cost allo-

cation within a university, so that appropriate amounts of supporting

facility costs can be attached to instructional efforts. In Chapter III

we showed a scheme which has had decades of use in industry for appor-

tioning service department costs to production departments. We have a

parallel situation in higher education, where there are a large number

of service departments existing only to facilitate the work of instruc-

tional departments and research units. We show first how the tradition-

al procedure for allocation would be applied, and then we suggest a

more complex model to reflect reciprocal service relationships among

the depart ants.

Cost Allocation Procedure

Costs appear at all jurisdictional levels, and in several hundred

loci.(jurisdictional units, cost centers). For purposes of getting

appropriate pieces of cost from these initial points of incurrence to

the places where instructional (or other) jobs are done, we provide

allocation procedures. Our interest at this point is in getting the

portions of costs which pertain to instruction channeled into course

categories, as distinguished from those costs which are for non-academic

or non-instructional activities.

Let A identify costs incurred at University level, B those incur-

red at College level, C at Departmental level, D those directly asso-

ciated with specific courses, and F those which are non-instructional.

Type A costs initially reside in service centers which provide

services throughout the institution, mostly for colleges and departments.
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Type B costs initially reside in colleges, each of which provides

services to departments and to Wier activities within :Its sLructuve.

Type C costs initially reside in departments, each of which provides

services to courses and to other activities within its structure.

Type D costs initially reside in courses.

Type F costs initially reside in non-academic functions.

If we use B, C, D, F as subscripts to represent the destination

levels of type A costs when allocated, we find the allocation process

to be: A -4 AB Ac 4-AD + AF, meaning that the service center costs

are allncated to all other levels on some allocation basis (or leases).

In this my, all costs are allocated:

A .CAB +AC 4-AD 4-AT

AB B BC + BC + BF

Ac + BC + C CD + CF

AD + BD + CD D = All instructional costs

AF + BF + CF F = Al! non-academic costs

Afte:: the allocation process is completed, then, all costs rest

either in courses Di;;;11 or in non-instructional functions at all three

levels of jurisdiction. Thus all costs lie in D1:eal plus Fl...n.

The schematic Figure 4-D shows the logical diagram for instructional

cost allocations, portraying the process described above. Exhibit 5-1

shows a worksheet for making the allocations described above. It can be

seen that the allocation process becomes very laborious for an institu-

tion with very many departments and courses, Although Exhibit 5-1 is for

a very small establishment, the working paper calls for 26 columns and

20 lines. This schedule is merely a spread sheet for the amounts allo-

cated. Calculation of allocation bases would precede the filling in of
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this worksheet, and would require extensive gathering of basis data,

and computations for pro-rating each of 13 totals as the worksheet

is developed.

For a university having two dozen service centers, two or three

score departments, and several hundred courses, the allocation proce-

dure is completely unwieldy unless it can be computer programmed.

In such a case it would be a relatively simple task once the alloca-

tion bases are established and the allocable initial figures obtained.

becir..ocal Costs and Their Allocation

The cost allocation schedule suggested above follows the tradi-

tional step-by-step departmental elimination procedure outlined in

Chapter III. That method is inadequate in that it ignores the recipro-

cal nature of service department costs. For example, Payroll receives

heat and light from Powerhouse, and Powerhouse is served by Payroll.

Stores and Powerhouse, Motor Pool and Purchasing, Laundry and Building

and Grounds, are examples of pairs of service departments which serve

each other. All such reciprocal relationships could be described in

a display follows:

Departments Receivin: Services
Departments providing

services A B D E H

A

B X X X

C X X X X
....

D X X

E X ..... X X

This can be read as follows:

A provides services to 13, D, and H.
A receives services from B, C, D, and E.
etc., etc.
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The net cost of each department's services equals its own direct costs

plus the allocated costs of services it receives from others, less tha

values of the services it renders to others.

The easiest way to describe this situation in generalized form, is

in a table (Exhibit 5-2 ) using terms defined as follows:

X1, X2, X3, etc., net cost fdr each department after the allo-

cation process is finished.

x11, x22, x33, etc., each department's measured cost before the

allocation process.

x12, x13, x14, etc., the first department's allocation to others.

x
21

, x31, x41, etc., the first department's allocation from others.

The entire set of relationships, then, can be described in a table,

(Exhibit 5-2 ) as a system of simultaneous equations which express the

effects of reciprocal arrangements. Plugging tae necessary data into

the system of equations and solvirig the resulting matrix for the un-

knowns will give the after-allocation costs.

Exhibit 5-2

Laucation Matrix ..:or Service Costs

Xl= + xi' x12 x13 x14 x15 4' x21 ÷ x31 + x41 + x51

X2= - x21 + x22 - x23 x24 x25 + xl2 + x52 + x42 + x52

X3= - x31 - x32 + x33 - x34 - x35 + x13 + x23 + x43 + x53

X4= x41 x42 x43 + x44
x45 + x14

+x24 +x34
+x54

X5= - x51 - x52 - x53 - x54 + x55 + x15 + x25 + x45

Solution of systems of linear equationr, of limited size is possible

by procedural row-and-column manipulation (the "Gauss-Jordan complete
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elimination procedure")* which can be done manually or can be computer

programmed. The number of unknowns in the allocation matrix for a

typical large university is so great that e ,'.7omputer solution is abso-

lutely necessary.

Iu order to apply this matrix idea to a cost allocation situation,

two pieces of data must be known:

a) recorded costs, in total, for each source department

b) the basis for allocations from each source to each destination,

expressed as proportions (percents).

The attached table (Exhibit5-3 ) :shows a convenient way to con-

struct the cost allocation matrix. All service centers, colleges,

departments, institutes, and bureaus are listed at left margin and again

as column headings across the top. For each cost center listed at left,

check marks are placed in the columrs to the right for all units which

receive services from tnat cost center.

The next step is to replace the check marks with proportions (per-

centages) which represent the relative amounts of service center costs

to be allocated to each recipient on the same line. The proportions

must always add up to 1.00 across each line. If a department performs

no services for other departments, it has only cr.e line entry, a 1.00

in its own line and column intersection. It would have numerous column

entries for the services Tqhich it receives from other cost centers. This

would be the case with most instructional, departments, for example.

See A. M. Glicksman's Linear Programming and the Theory pf

(New York:, Wiley and Sons, 1963). It shows the row-and-column proce-

dure in an understandable way.
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The really big task in cost allocation is to develop proportional

relationships for distribution of each one of the cost centers listed

at left. There are 18 supporting service units listed in Exhibit 5-3.

At a school the size of Michigan State University, there are over a

dozen colleges, over 70 departments, and about 35 Institutes and

Bureaus. The matrix incorporating all of these units would contain

approximately 150 lines and the same number of columns. This means

that there is a system of about 150 simultaneous equations to solve

for unknowns, the unknowns being the post-allocation cost totals for

each of the cost centers.

Solution by matrix inversion is a pedestrian task for a modern

large-scale computer. Computer centers have standard matrix inversion

routines for such problems. We would not want to make the problem seem

LriviaL, however. The act of establishing inter-center relationships

could occupy many man-years and produce endless debate on the most

appropriate (i.e., least unsatisfactory) basis for allocating each ser-

vice center to its service recipients.

After the matrix manipulation, each production department's (i.e.,

academic department or research institute) post-allocation cost total

has been obtained. We still have a long way to go, however. The de-

partmental total costs must then be prorated among the courses and/or

activities engaged in. Some judgment must be formed as to proportions

of departmental efforts and resources going into research and/or image

creation acttvities; the remainder must go into instruction. But this

is still not final; a further breakdown into courses and degrees produced

will provide final course and degree costs. The reader can see that such

a determination is possible in an arithmetic sense, but that the factors
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which affect the relative magnitude of final unit costs for various

courses are judgmental,at best.

As we have pointed out previously the purposes of costing are (a)

planning (b) cost control (c) inventory valuation, and (d) product pric-

ing. Since colleges do not produce stock for inventory valuation, we

can dismiss (c) as being inapplicable. Perhaps, in a gross 'way, unit

cost figures resulting from the allocation process might be useful in

planning; contemplation of expected growth in a given subject area

could lead one back up the allocation ladder to measurement of possible

effect on service centers' loads, costs, and budgetary requirements.

Unit cost data based on allocation is practically valueless for cost

control, because it does not coincide with the locus of responsibility

for cost incurrence. Finally, we think some unit cost usefulness could

be found in furnishing a basis for differentiating prices (tuition

charges) among various subject matter fields, and even for different

courses within a subject matter field.

It does not necessarily follow that tuition rates would be adjust-

ed for course cost differences. This is a matter for administrative.

decision. But administrators would have an indicator of the "gain" or

the purposefully undertaken loss in certain study areas where tuition

rates charged vary substantially from computed costs.

A cost allocation matrix of the magnitude and complexity of that

suggested here requires data collection and analysis work far beyond

the resources available for the current study project. It is an ap-

proach to instructional cost determination which is worthy of investi-

gation on a large-scale long-term basis.

Coding for course costs

To accomplish an allocation like that suggested, an orderly.way to
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identify functions (courses of instruction, research programs, non-in-

structional activities, etc.) is needed. This identificati ©n can be a-

chieved by use of a straight-forward numeric code for cost destinations.

The code normally will not coincide precisely with the budget account num-

bers, which are arranged by jurisdiction and object of expenditure. (By

"object of expenditure" we mean personal services, fuel, postage, sup-

plies, etc.)

There will be some cases where the locus of expense recognition may

coincide with the jurisdiction. In such cases the initial purchase of

supplies or labor is identifiable directly with a certain course or pro-

ject within a department, For example, student labor hired to proctor

viewing rooms in the closed-circuit Accounting course is chargeable di -.

rectly to the Accounting Department's Student Labor account, which has

a budgetary account number and a code to represent the object of expend-

iture, personal services. Under functional accounting, it would also be

coded with an expense account number representing the course itself, We

see, then, that although the locus is the same (Department), the budget-

account placement is not necessarily the same as the expense-account

placement of the charge.

Under the allocation scheme proposed, the most prevalent use of the

functional account classifications (i.e., by course) would be for final

destination of allocated charges. For example, coal purchases are charge-

able initially to a Powerhouse budgetary operating account and are coded

as object of expenditure Fuel. Under budgetary accounting, no further

disposition is made of this cost item, except to the extent that charges

are transferred to revenue-producing activities (dormitories) for power

and steam use. These transfers constitute, in effect, sales of steam and

electricity. They are not cost allocations. Under functional accounting,
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total powerhouse costs would be apportioned to electric power and steam

production. Steam cost is then allocated to the several buildings, and

becomes a part of occupancy cost for each building. Occupancy cost for

the structure is then allocated to the colleges, departments, or courses

housed in the structure, as cost centers. The Instructional portion of

the total cost of the College housed in the building is then apportioned

to department; and courses. The instructional part of the Departmeatal

total cost is allocated to courses. Thus a portion of cost of coal

eventually comes to rest in costs of specific courses, although its

budget placement was in the Power Plant accounts.

A feasible numerical code for cost destinations is

First 2 digits represent service center xx

Next 2 digits represent college xx

Next 2 digits represent department xx

Next 2 digits represent course or program xx

For example, if university mail room is Coat Center #7, a mail-room

expense chargeable to a certain project in a certain department in a cer-

tain college would be:

07-xx-xx-xxx.

A cost allocation for department #18 to a certain one of its courses,

number 014, for example, might be

xx-xx-18-0140

A block of course numbers (900's, for example) would be needed in

the last 3 digits to indicate non-instructional functions or programs

such as contract research programs or public relations activities which

cut across jurisdictional lines.

For example, a college-wide non-instructional functimvA cost (a
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Dean's trip to a meeting of Deans, for illustration) incurred in college

#6 could be identified as

xx-06-xx-904,

This coding scheme is designed to address charges to where we want

them distributed. They would not replace source (budget) account codes

as presently used. This suggested scheme would be used for gathering

the functional expense data which is relevant to getting some kind, of

job performed, and would frequently not coincide with budget account

charges.

A specific set of numerical account codes is not developed here;

this is best developed in individual institutions to fit their organ-

izational and functional expense information needs.

This scheme would demand a much more careful identification at user

level of item usages. For example, periodiCally a department chairman

would have to identify the functional purposes or long distance calls

made by his department, according to sone uniform classification. He

might identify them as related to faculty recruitment (administration),

faculty appearances (public relations), scholarships (administration),

appointments to gather research data (research), textbook selection (in-

struction), and so on. Better yet would be a recording of the functional

purpose of each call at the time it is made. He also would provide at

periodic intervals at least an estimate of the final functional uses of

supplies, travel, student wages, etc.

Where a departmental faculty member renders advice to another

agency of the university, his report would show the destination code

for the time used. In the subsequent periodical grand cost allocation

manipulation, a piece of servicing department costs would be assigned
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to the department which used the member's services (An alternative

would be to make an interdepartvental transfer at the time of render-

ing of service, at some arbitrary "selling" price for his services),

For detailed cost apportionment within departments, it would be

necessary for users of time (i.e., faculty members) to identify how

the most costly university resource--their time--is used. This would

mean daily, detailed time reporting according to some uniform pre-es-

tablished expense classification. The classification would very likely

include codes for instruction, counselling, recruitment, placement,

faculty research, student research, public relations, and so on.

Such detailed identification would require an intense educational

effort over a prolonged period, to overcome resistance, inertia, and

misunderstanding. It is questionable whether faculty members and ad-

ministrators in many disciplines could be driven, coaxed, cajoled, or

otherwise persuaded that a valid requirement exists for such detailed

attention to the use made of time and things and services. Nor is it

likely that university administrators would make the issuance of funds

contingent upon compliance with expense account coding requirements.

However, any complete, comprehensive, detailed knowledge of univer-

sity functional costs requires this careful attention to accounting de-

tail. It is only attainable if top administrators actually want costing

information badly enough to risk the determined opposition of non-com-

pliant faculty members, and if the case for detailed costing data can be

made strong enough to convince a majority of deans and department heads.



VI

SUMMARY AND CONCLUSIONS

Evaluation of instructional costs in a large modern university is

a baffling exercise in splitting joint costs and measuring intangible,

invisible joint products, in a type of establishment where established

accounting structures and employee personalities are not geared to cost

accounting. Almost every university resourrte is used jointly to create

the multiple voducts of degrees, research and image creation and each

product draws upon multiple sources in its creation.

The pressures of increasing enrollments without corresponding in-

creases in faculty resources, coupled with the availability of new media

techniques, have led universities to seek innovations in instructional

methods. The companion report to this study, "A Procedural and Cost

Analysis Study of Media in Instructional Systems Development" concerns

the nature of these innovations and reports briefly on their history and

costs at Michigan Sta,e University.

In the present volume, we have reported in more detail on cost ex-

perience in closed circuit television. We have attempted to relate the

instructional cost identification problemto the broader world of indus-

trial cost accounting, borrowing ideas therefrom which might be useful

in instructional costing. We have also identified the environmental hin-

drances to et!ective instructional analysis: (a) accounting systems and

procedures designed for assuxing budgetary compliance rather than for mea-

suring performeAce or functional costs, and (b) an environment in which

the detailed reporting of resource usage information necessary for cost-

ing is quite foreign to employees (faculty) and which would probably be
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resisted vigorously if sought.

A university is a high-fixed-cost ot;nrAtion. To attach fixed costs

to units of "product", cost allocation is unavoidable. No really satis-

factory bases of allocation exist. Two approximately satisfactory allo-

cations approaches are shown: the traditional service center elimination

procedure, and a proposed cost allocation matrix which reflects all the

reciprocal inter-departmental services provided with a university.

The matrix allocation procedure, as far as we know, is untried in

university cost accounting. It was too large an effort to undertake

in the current project, involving, in a large school, up to 150 simul-

taneous equations in the model. The preparatory work would be formid-

able, the matrix solution via computer not difficult. Hopefully, its

app]ication would furnish bases for recognizing cost differences in dif-

ferent subject matter areas, with possible pricing implications.
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I. Cost Analysis in Higher Education--General

Benson, Charles S. The Economics of Public Education. New York:

Houghton Mifflin, 1961, pp. 580.

School finance is treated as a sub-area of the field of public

finance. The problems of financial support and management of

public education are discussed within the analytical framework

of ec( acmics. Two main themes are developed: how a decentral-

ized system of public education can command, the resources neces-

sary to perform its tasks, and how the available resources can

be utilized effectively in the process of instruction.

Benson, Charles S. Perspectives on the Economics of Educations New

York: Houghton Mifflin, 1963, pp. 477.

The book is a collection of 52 readings over the whole range

of school finance. Items pertinent to cost analysis in higher

education are: Performance Budgeting, Electronic Data Proces-

sing and Administrative Organization, and The Capital Budget.

Cain, J. Harvey. "How Unit Cost Accounting Can Serve College Field."

College and University Business, 32, March 1962, 63-65.

Discusses the need for unit cost studies and purposes they serve.

Concludes that there are good reasons for making these studies

even though it is difficult to do so and in spite of the danger

they may be misused. One reason given is that people responsi-

ble for furnishing the money for higher education are demanding

this kind of information. Another is that such studies are

needed for long-range budgetary projections.

California and Weste.n Conference Cost and Statistical Study: Repro-

ductions of Original Forms and Instructions. Berkeley: University

of California, n.d. 129 pp.

Contains copies of the summary statement on purpose and procedure

for the study, the summary list of standard classifications,

original forms, and detailed instructions for these forms.

Chambers, M. M. Financinz, Hjalier Education. Washington: The Center

for Applied Research in Education, Inc., 1963, pp. 84-91.

A general discussion of unit costs of instruction, their limita-

tions, and uses. Says that "if used with the greatest of caution

and if their shortcomings are carefully explained, these concepts

may be a means of providing clues to comparative costs among

classes, departments, and institutions."
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Doi, James I. "The Analysis of Class Size, Teaching Load and Instruc-
tional Salary Costs." In Axt, Richard G. and Sprague, Hall T. (eds..),
College, Self Study: Lectures on Institutional Research. Boulder
Colorado: Western Interstate Commission for Higher Education, 1960,
pp. 183-197, A-1 to A-28.

Discusses the purposes served by studies of faculty work load
and instructional costs. Describes two types of studies on faculty
work load--those that deal with "total service load" and those
confined to "teaching load." Also describes two types of instruc-
tional cost studies--those limited to teaching or instructional
salary costs and those that include other expenditures directly
related to the function of instruction such as supplies and ser-
vices. Devotes most of the article to a discussion of terms and
techniques used in a study of teams loads and instructional
salary costs. Presents forms, instructions, and illustrative
tabulations for studies of this kind in Appendix A on pages A-1
to A-28.

Eells, Walter Crosby and Hollis, Ernest V. Admiaistration of Higher
Education: An Annotated Bibliography. U. S. Office of Education,
Bulletin 1960, No. 7, 0E-53002. Washington: U. S. Government
Printing Office, 1960. pp. 353-354.

Includes 10 annotations under the heading "Cost and Use Analysis."
References to other annotations are also given.

Evans, John M. and Hicks, John W. An Approach to Higher Educational
Cost Analysis. Lafayette, Indiana: Purdue University, Division of
Educatioual Reference, n. d. 30 pp.

The authors describe the method used by the four publicly sup-
ported institutions of higher learning in Indiana in preparing
data showing cost per student by level of instruction. The data
are used to justify legislative requests. They then discuss the
objectives of cost studies, factors affecting instructional
costs, kinds of data required for cost analysis, and basic pro-
cedures, used in the process. Twelve conclusions drawn from the
authors' experiences are listed.

Florida Cost Study Committee and the Office of the State Board of
Control. A Ma, nual for Analyzing University. Expenditures .122 Function.
Revised 1960-61. Tallahassee: State Board of Control, n.d. 66 pp.

A manual designed to produce information relating to the cost of
performing services in the State University System of Florida.
Includes a description of each of three categories of services--
resident instruction, organized research, and extension--which
are recognized as the chief purposes of the universities. Pre-
sents forms and instructions (a) for allocating expenditures
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from the categories in which financial records are kept to each
of the service categories, (1)) for computing unit costs of
instruction and certain other services, (c) for obtaining data
on factors related to instructional costs, and (d) for reporting
information to the Office of the State Board of Control, Pro-
cedures for computing unit costs of instruction inclu'e alloca-
tion of overhead expenditures at the department, college, and
university level. Two instructional units are used in the com-
putations, the "student semester hour of instruction" and the
"full-time equivalent student." Data are accumulated by deparz-
ment, by level, and by type of expenditure.

Harris, Seymour E. Higher Education: Resources and Finance. New
York: McGr-lw-Hill Book Company, Inc., 1962, pp. 501-633.

Eleven chapters under the general heading of "Costs and Economics."
Chapter 42 stresses the need for cost studies in higher education,
their purposes, and limitations. Chapter 43 presents examples
from several cost studies to show how information of this kind can
be useful. Chapter 44 discusses possible economies resulting from
increases in class size, decreases in the number of courses, and
experiments in.instructional methods. Chapters 45 to 52 deal with
related topics such as the attitude of college and university
officials toward economical management of their institutions, the
need for increased productivity in higher education, optimum size
of an instituCion, planning, cooperation and coordination, plant
location and utilization, and recent developments involving the
rise of television for instructional purposes.

Hereford, Farl T. The Production of Secondary School Personnel:
Projected Costs. East Lansin3, Mich.: Institute for Educ'Ational
Research and Improvement, 19E'5, 22 pp.

Outlines an educational program and presents a schedule of person-
nel and other costs required to produce 1,000 secondary school
teachers annually in Costa Rice, El Salvador, Honduras, Guatemala,
and Nicaragua.

Hicks, John W. "Making the Best of Limited Resources." Celle a and
University Business, 23, December 1957, 21-23.

Says the purpose of the articLe is "to lay out a conceptual
framework with respect to institutional, costs, studies of these
costs, and the uses of the results of such studies." Starts
with the idea that what a college or university actually pro-
duces is an enviroz ant for learning, i.e., that it does not
"preduce" or "process" students. Discusses various facto_,3
required for producing such an environment (professors, books,
classrooms, etc.) as well as certain conclusions about methods
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of reducing the cost of these factors. Describes two types of
research on this subject, "status quo" research and "developmental"
research. Status quo research is defined as fact-finding "con-
cerning the factors involved in providing the environment being
created at any given time." Developmental research is "critical
evaluation of the educational effectiveness of a given environ-
ment and the development of new environments that may be more
effective or less costly." Discusses who within institutions of
higher education should carry out these two types of research and
the relative usefulness of data obtained from them, particularly
in inter-institutional studies.

Higgins, E. E. and Holbrook, A. J., "How such Does College Classroom
Space Really Cost?", Hi her Education, (20, 9)', June 1964, pp. 8-10.

Holy, T. C.; McConnell, T. R.; and Semans, H. H. "California Studies
Its Needs and Resources in Higher Education." The Educational Record,
36, October 1955, 291-303.

A summary of a report prepared for the Liaison Committee of the
Regents of the Universlty of California and the State Department
of Education and published under the title A Restudy of the Needs
of California in Higher, Education. The following topics are
discussed: (1) the potential increase in college and university
enrollments in California; (2) the need for diversity among and
within institutions of higher education; (3) administration, con-
trol, and coordination of ti.e various segments or higher education
in California; (4) utilization of physical plants and estimates
of future plant needs; (5) analysis of current expenditures for
1953-54; and (6) the ability of California to support public
higher education. With regard to the fifth topic, it is pointed
out that "unit expenditures for instruction, expressed in terms
of cost per student credit hour, were computed for each institution
and reported for lower-division, upper-division, and graduate levels."
The reader is referred to the full published report for details.

Hubbard, Robert E. "An Approach to Institutional Cost Analysis."
Journal of Experimental Education, 31, December 1962, 109-113.

Describes procedures used at Wayne State University to compute
direct costs of instruction by department and by student level.
Data are based on faculty estimates of the percentage of time
devoted to instruction, research, public service, administration,
and other activities. Also discusses briefly (1) various kinds
of information obtained from computer programs that combine data
from faculty service forms, class list summary cards, and faculty
payroll records; (2) some fringe benefits of cost analysis; and
(3) a sample study concerning the allocation of Ebrary costs.
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Hull, L. E. "Pitfalls in the Use of Unit-Cost Studies." Journal of
Higher Education, 32, October 1961, 371-376.

Discusses the following pitfalls or undesirable characteristics
of unit cost studies: (1) data are quantitative and not quanta-,
tive in nature; (2) quantitative measures of faculty performance
currently utilized are not accurate; (3) use of cost studies may
imply that cost is the most important aspect of the educational
climate; (4) charging all expenditures back to instruction may
distort real instructional costs; (5) nature of cost study data
may lead to faculty interpretations, misuses, etc.; and (6) avail
ability of cost study data may lead to abuses resulting from
excessive zeal to reduce costs. Concludes that the positive ben-
efits of cost studies far outweigh their disadvantages and that
the need is for more refinement in their construction, more under-
standing of their nature, and more intelligence in their use.

Ikenberry, Stanley. "Instructional Cost and Quality." College and
University, 37, Spring 1962, 242-250.

Supports the thesis that attempts to lower instructional costs
per student need not result in a corresponding decrease in
instructional quality. Describes three variables that determine
unit costs of instruction (instructional salaries, average credit
hours of teaching per faculty member, and averegc class size)
and states that class size is the crucial variable in trying to
reduce costs. Explains three princip"mes related to the psychology
of learning and curricular organization that help determine the
quality of education program: (1) that instructional objectives
should be clearly stated and operational, (2) that appropriate
experiences should be carefully selected to achieve these ob-
jectives, and (3) that selected experiences should be organized
and integrated. Argues that course proliferation is an obstacle
to attainment of quality programs. Concludes that instructional
quality can be increased and costs of instruction controlled by
a reduction in the number of courses.

Jamrich, John X. "Research Technics in State Surveys." College and
University Business, 29, September 1960, 49-52.

Discusses various kinds of analyses generally included in state-
wide surveys of higher education. Lists the kinds of data re-
quired for an analysis of instructional programs and the types
of information that can be obtained from them. Describes the
procedure devised for a survey of higher education in Michigan,
with emphasis on the use of punched cards. One type of informa-
tion resulting from this procedure is "instructional salary
expenditure per student-credit-hour."
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Jamrich, John X. "Research Techniques in State Surveys of Higher
"Education." College and University, 35, Winter 1960, 195-203.

Describes briefly various types of anglysis lyinluded in a typical
state or regional survey of higher education. Lists the kinds
of data required for an analysis of instructional programs and
the kinds of information obtained from them, including instruc-
tional salary expenditure per student-credit-hour. Describes
the punched-card procedure used for such an analysis in a
survey of higher education in Michigan. Mentions some of the
problems related to a study of this kind and concludes that
there is need for more deliberate co-ordination and co-operation
among surveys, for refinement and agreement upon basic measures
used, and for compilation of current normative data on such
measures.

Jedamus, Paul. An Analysis of Class Size, Teaching Loads, and
Instructional Salary Cost for the Regular Academic Year 1961-62.
Prepared for the Association of State-Supported Institutions of.
Higher Education in Colorado, November 1963.

Latest in a series of annual reports that began with publication
of data for 1955-56. Contains detailed statistics for the eight
state-supported institutions of higher education in Colorado
showing the scope of course offerings, class size, teaching
loads, and instructional salary costs. Two sets of data are
presented, one based on credit-hours and the other on contact-
hours. Figures are shown by institution, by subject field, and
by instructional level. Unit cost data show instructional
salary cost per student-credit-hour produced and instructional
salary cost per student-contact-hour produced.

Kettler, Raymond W. "The Analysis of Class Size, Teaching Load and
Instructional Costs." In Axt, Richard G. and Sprague, Hall T. (eds.).
College Self Study: Lectures on Institutional Research. Boulder,
Colorado: Western Interstate Commission for Higher Education, 1960.
pp. 199-212, A-29 to A-74.

Discusses the need for analysis of factors affecting instruc
tional costs, early studies of these factors, and the nature of
each factor. Explains the effects of class size and teaching
load on instructional costs. Describes some of the forms and
procedures used in the California and Western Conference Study
to measure total faculty work loads and total instructional
costs. Copies of the forms and detailed instructions are pre-
sented in Appendix A on pages A-29 to A-74.



Kettler, R. W. "The Cost of Higher Education." In Proceedings, The
Association of Governing Boards of State Universities and Allied
Institutions, 33rd Annual Meeting, October 18-22, 1955, 55-64.

Includes a brief discussion of the nature of unit cost studies,
their limitations, and their possibilities. Then discusses
trends in total costs of higher education, past and future.

Knott, Leslie W. "Analyzing the Cost of Collegiate Nursing Education."
College and University Business, 21, October 1956, 49-53.

Describes a method for determining the costs of basic collegiate
nursing education programs which was developed as a result of a
joint study sponsored by the National League for Nursing and the
U. S. Public Health Service. The study included six colleges
and. universities as well as a large number of hospitals and other
health agencies associated with them. Illustrates and explains
procedures for allocating various types of indirect costs. Dis-
cusses areas of concern identified by participants in the study.
Presents recommendations of the advisory committee with regard
to future studies of this kind.

Master Plan Survey Team. A Master Plan for HighfzEducation in
California, 1960-1975. Sacramento: California State Department
of Education, 1960. pp. 146-175.

Chapter IX, Costs of Higher Education, is based on findiugs of
the Technical Committee on Costs of Higher Education in Cali-
fornia, presented in detail in A Report en the Costs of Higher
Education in California, 1960-1975. Selected data showing
actual and projected costs at public institutions of higher
education are included, as well as recommendations of the
Survey Team.

McConnell, T. R.; Holy, T. C ©; and Semans, H. H. A Restudy of the
Needs of California in Hioher Education. Sacramento: California
State Department of Education, 1955. pp. 407-460.

Chapter VII conta:ns an analysis of current expenses for educa-
tional and generaL purposes at institutions of higher education
in California for the fiscal year 1953-54. Included in thi,- study
were the University of California,. 11 state colleges, 44 public
junior colleges, and 22 participating private institutions.
The nature, uses, and limitations of such an analysis are
explained. Procedures End results'of the study are described.
Detailed information is shown in tabular form. Three measures
of unit costs were used: expense per student-credit-hour for
educational and general purposes, teaching expense per student-
credit-hour, and total departmental expense per student-credit-
hour.
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McNeely, John H. University Unit Costs. U. S. Office of Education,

Bulletin 1937, No. 21. Washington: U. S. Government Printing

Office, 1938. 35 pp.

Presents the results of a study of unit costs of instruction in

nine large universities, both public and private, for the fiscal

year 1934-35. The study employed the procedures developed by
the National Committee on Standard Reports for Institutions of
Higher Education and described in Financial Reports for Colleges

and Universities. The unit of instruction used in the study is

the student-credit-hour. Instructional costs include teaching

costs and overhead costs. Unit cost figures are computed for
each department, school, and college, and for each of three

levels of instruction. Basic procedures are explained.

Middlebrook, W. T. "Survey of Unit Costs in State Universities."
Transactions and Proceedings of the National Association of State

Universities in the United States of America, 53, 1955, 79-90.

A brief report indicating the general plan of approach for the

California and Western Conference Cost and Statistical Study.

Followed by questions and answers.

Miller, James L., Jr. Inter-Institutional Cost Studies for Michigan:

An Appraisal. Lansing: Michigan Council of State College Presidents,

1961. (Mimeographed) 50 pp.

A study of concepts and procedures involved in making inter-

institutional unit cost studies. Includes a discussion of
"the Michigan dilemma," the nature and purposes of cost studies
in general, characteristics of cost studies in several states,

prerequisite conditions for successful cost studies, readiness

of Michigan institutions for such studies, major s:eps required

for developing studies in Michigan, and technical and procedural

issues related thereto. Bibliography of 42 items.

Millett, John D. Financin Hi her Education in the United S.tates.

The Staff Report of the Commission on Financing Higher Education.

New York: Columbia University Press, 1952. pp. 99-202.

Contains five chapters dealing with various aspects of cost

analysis in colleges and universities: Cost Trends, Factors in

Educational Costsv The rrozrasal Analysis of Educational Costs,
Administrative Costs, snd Special Cost Problems. Much of the

discussion is based on summary data showing current operating
expenditures of higher education in the U. So'for the years
1930, 1940, and 1950.
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Murdock, William J. "Cost Accounting Can Play a Part." C1215.et and

University Business, 28, February 1960, 34-35.

Says that "at the University of Pennsylvania we have maci aost

studies for more than 30 years" and that "until we can develop
a technic that translates budget proposals into analytical cost
data, I see little use for future studied of instructional costs."
Discusses briefly several ways in which the distribution of
indirect costs may be useful; e.g., in computing maintenance
costs of buildings, in determining costs of printing or other
service departments, and in determining costs related to restricted

funds. Concludes that cost accounting has a place in universities
but that the problem is "to keep it in its proper perspective
as one, and only one, of the various criteria necessary for in-

formed decision making."

National Committee on Standard Reports for Institutions of Higher

Education. Financial Reports for cc:A.Lu2.es and Universities. Chicago:

University of Chicago Press, 1935. pp. 177-249. (Reprinted under

the title Computation of Unit Costs. Washington: American Council

on Education, 1955.)

A discussion oi the purposes and values of unit cost studies,

factors involved in unit cost computations, and two procedures

for computing unit costs--a "short" procedure and a "detailed"

procedure. The short procedure does not provide for allocation
of overhead or other general expenditures, f©r distribution of

faculty salaries on a functional basis, or I7or computation of

costs by levels of instruction. The detailed procedure does.
Both procedures call for computation ©f costs per full-time-

student equivalent and per student-credit-hour. Three forms

are presented fo: use in computing unit costs according to the
short procedure; fc-7f-r-eight are shown for the detailed pro-

cedure.

National Committee on the Preparation of a Manual on College and

University Business Administration. College and University Business

Administration. Vol. 1. Washing' 11: American Council on Education,

1952. pp. 120-134, 159-161.

Contains an expianatiou reasons fur and methods of allo-

cating indirect expenditoes in the computation o2 costs for

colleges and universities. Bibli gr60y of 32 items under the

heading "Costs."
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National Committee on the Preparation of a Manual on College and
University Business Administration. College and University Business
Administration. Vol. II. Washington: American Council on Education,
1955, pp. 189-190.

A bibliography of 17 items under the heading ACosts," all
published during the years 1951 to 1954 inclusive.

Peden, Robert W. "Ls There an Educational Industry?" gone at and
University Business, 21, November 1.)6, 50-51.

Says the two manuals compiled by the National Committee on the
Preparation of a Manual on College and University Business
Administration are "a milestone of progress" but that "they
have not gone far enough." Lists seven concepts for the pur-
pose of promoting further improvements in college administra-
tion. One of these is the need for modern cost accounting
methods, including the computation of unit costs of instruction.

Pike, Walter L. "What You Can Learn froci Unit Costs." College, and
University Business, 37, July 1964, 39-41.

States that the purpose of the article is "to preslnt a standard
cost procedure that can be used by individual instructors for
analyzing unit-cosi; data" Gives a lengthy example to show how
standard costs are computed and how differeaces between standard
and actual costs can be analyzed.

Rand, Edson R. "If Unit Cost Calculations Are to Be Valid."
College and UniverAiLy Business, 19, August 1955, 25-26.

Discusses briefly three rezAsons why valid unit cost data are
important. Mentions various units that can be used as a basis
for computing unit c sts, but indicatos a preference for the
par-capita-student unit. Says methods for computing unit costs
have long been established and refers to the 1935 report of the
National Committee on Standard Reports for Institutions of
Higher Education. Stresses the importance of precision and
acuracy in classifying and distributing expenditures and in
establishing She number of snits for which the cost is to be
determined. Lives several, reasons why unit costs "seem to be
as frequently legerdemain which administrators fool they

as they are tools by which better results are obtained."
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Russell, John Dale. "Break-Even Points in the Organization of
Instructional Programs." College and University usiness, 27, August

1959, 25-26.

Says the break-even point for an instructional program in a
college or university may be expressed in terms of three dif-
ferent measures: (1) student-credit-hour production per full-
time-equivalent member of the instructional staff, (2) instruc-
tional salary expenditure per student-credit-hour, aad (3)
average size of classes weighted according to the number of
credits each class carries. Gives examples and mathematical
formulas to show how these measures are used in determining
break-even points.

Russell, John Dale. "Budgetary Analysis." In Axt, Richard G. and
Sprague, Hall T. (eds.). College Self Study: Lectures on Institu-
tional Research. Boulder, Colorado: Western Interstate Commission
for Higher Education, 1960, pp. 101-153, 277-278.

A composite of detailed lecture outlines and considerable
material from the series of articles by Russell and Doi on
"Analysis of Institutional Expenditure" appearing in Colleat
and University Business during 1955 and 1956. Discusses (1)
major categories of expenditures in colleges and universities
as outlined in the standard system of classification,. (2)

classification of "educational and general" expenditures by
function, and (3) four basic techniques for analyzing expendi-
tures in this category. The four techniques involve computa-
tion of the percentage distribution of expenditures by func-
tion, expenditures per unit of service, expenditures related
to certain "programs," and the percentage of increase or
decrease in expenditures from some previous period. States
that normative daea are needed for adequate interpretatic_t of
any analysis of institutional expenditures, mentions three

types of normative data, and lists several requisites for them.
Material taken from the series of articles in College and
University Business pertains t. the analysis of expenditures
for administrative and general purposes, libraries, plant
operation and maintenance, and instruction. Bibliography of
1 items on pp. 277-278.

Russell, John Dale. The Finance of Higher education. Rev. ed.

Chicago: The University of Chicago Press, i954. pp. 133-155, 166-

168.

Discusses two meth ids for analyzing expenditures in colleges
and universities. the first shown the percentage distribution
of expenditures by function. The second involvos the -omputa-
tion of unit Losts. Explains three steps required for calcu-
lating unit costs: (1) selection if financial data to be
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reduced to unit terms, (2) selection of the units to be used
in measuring the size of the task performed, and (3) proper
relation of one to the other. Also explains uses and abuses o2
unit cost data. Bibliography of 39 items.

Russell, John Dale and Doi, James I. "Analysis of Institutional
Expenditures." College, and Univetsitz Business, 19 and 20, September
1955 to August 1956, various pages.

A series of 12 crticles on the problems involved in analyzing
expenditures of institutions of higher education. The first
article deals with certain general considerations underlying
the analysis of expenditures, including a discussion of two
methods commonly used for this purpose--the percentage distri-
bution method and the unit cost method. The second article is
devoted to a discussion of minimum requirements fo= development
of normative data. Remaining articles are concerned -2ith methods
for analyzing and interpreting expenditures for administrative
and general purposes, libraries, plant operation and maintenance,
and instruction. Expenditure data for six New Mexico institu-
tions are used for illustrative purposes. The five articles
dealing with analysis of expenditures for instruction include
a discassion of the following topics: reasons for analyzing
instructional expenditures; analysis of instructional expendi-
tures by object items, such as salaries, supplies and equipment,
clerical service, etc.; distribution of faculty salaries by
rank and range; scope of course offerings; semester hours of
classes taught; student credit hours produced, total and per
full-time-equivalent 2aculty member; and instructional salary
cost per student credit hour produced.

Russell, John Dale; JLmrich, John X.; and Richarson, Orvin T.
Instructional Programs in Mi21121an. Institutions of Higher Educa-
tion. Staff Study No. 6 of The Survey of Higher Education in
Michigan. Lansing: Michigan Legislative Study Committee on
Higher Education, 1958. 446 pp.

Report of a study of instructional programs in 36 institutions
of higher education in Michigan, both public and private, for
the academic year 1955-56. The various chapters present sum-
mary data and conclusions related to the following topics:
Scope of Course Offerings, V lonte of Teaching and Instructional
Service to Students, Instructional Staff, Class Size, Instruc-
tional Productivity, and Instructional Salary Expenditure per
Student-Credit-Hour. Appendix A and Appendix B contain detailed
statistics for each institution classified by subject-area and
by Instructional level. Appendix C contains forms and ins truc-
ti, ns used to collect basic data from the institutions.
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Scheps, Clarence. Accounting for Colleges and Universities. Baton
Rouge:. Louisiana State University Press, 1949. pp. 292-305.

Discusses the advantages and disadvantages of data showing unit
costs of instruction. Outlines procedures for calculating
direct costs of instruction and total costs of instruction per
student-credit-hour by college and department. Sample forms
for gathering basic data and allocating institutional overhead
are presented and explained.

Scheps, Clarence. "Systematic Financial Analysis and Budgetary
Planning as Aids in the Attainment of College and University Purposes."
In Smith, G. Kerry (ed.) Current Issues in Higher Education, 1961:
Goals for Higher Education in a Decade of Decision. Washington:
Association for Higher Education, National Education Association,
1961. pp. 185-188.

Discusses the need for systematic financial analysis in
colleges and universities, the meaning of this term, and
areas within an institution where such analysis may be use-
ful. Says the greatest need is in the area of instruction.
Outlines five kinds of st'idies that may be of value in ana-
lyzing instructional costs.

Technical Committee on Costs of Higher Education in California.
A Report on the Costs of Higher Education in California: 1960-
l75. Berkeley: Office of the President, University of California
1960. 124 pp.

Prepared for the Liaison Committee of the State Board of Educa-
tion and The Regents of the University of California. Divided
into five sections: Purposes, Background, and Explanation of
the Study; Historical Trends of Expenditures for Higher Educa-
tion in California; Analysis of Operating Costs, 1957-1953;
The Cost of Establishing New Institutions of Higher Education
and Expanding Existing Ones; and The Projected Costs of Higher
Education in California through 1975. An appendix contains a
summary of a report on estimated library costs in California
institutions of higher education. Selected bibliography of
14 items.

Toews, Emil O. "Council Is Making Bost and Statistical Analysis
Study of Public Higher Educaion." California Education, I,
November 1063, 23-24;

Says the Coordinating Council for Higher Education in Cali-
fornia is making a cost study for 1963-64. Discusses briefly
the authorization and general purpose of the stutly intended
uses of study data, and three cost area to be stuaied--
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administration and general, instruction and research, and phys-
ical plant. Unit cost measures mentioned for the instruction
and research phase are (1) teaching salary expenditure per stu-
dent-credit-hour, per student-class-hour, and per full-time-
equivalent teaching staff; and (2) total teaching expenditure
per student-credit-hour, per student-class hour, and per full-
time-equivalent staff.

Tyndall, D. Gordon. "Budgetary Implications of Faculty Load Studies."
In Lins, L. Joseph (ed.). The Rule of InsLitutional Research in
Planning. Madison: Office of Institutional Studies, The University
of Wisconsin, 1963. pp. 141-145.

Discusses the problem of allocating state funds among the nine'
campuses of the University of California and the importance of
having some objective measure of need. Says: "It has seemed
to us that one measure, perhaps the only practical and reason-
able measure of need, is cost; not, of course, actual cost or
projected cost based on program plans designed to provide the
best in education regardless of cost, but some normative or
standard cost which reflects the impact of those underlying
variables which are at work in this industry which we call higher
education." Lists four such variables and explains efforts to
develop standards or norms which take them into consideration.

Tyndall, D. Gordon and Barnes, Grant A. "Unit Costs of Instruction
in Higher Education." The Journal of Experimental Education, 31,
December 1962, 114-118.

Contains a brief discussion of the nature and purposes of unit
cost studies. A preference for limiting data to instructional
salary costs per student credit hour is indicated. Attention
is directed to two major questions that arise in computing
unit costs: How much of the staff member's time and salary
should be allocated to teaching? And how should this part of
his time and salary be split among the several teaching assign-
ments he may have? These two questions are then answered in
light of the procedures used in a study at the University of
California. Workload and cost data are derived from three
basic calculations "weekly teaching hours" for faculty Lime;
"weekly student hours" for student time; and "semester hourly
rate" for nalary cost. Specific measures sbtained from these
calculations are listed and explained briefly.
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Tyrrell, Philip H. "Project 'Reward': A Program of Institutional
Research :o Increase Instructional Productivity." The Educational
Record, 42, July 1961, 212-220.

Describes the natix7e of the project, specific areas of project
activity, cx.n.1_ qnme sample results. One area of activity is the
processing of data, by department, showing unit costs of in-
struction based on the student credit hour, student contact
hour, and instructor contact hour. Says the data have become
"a means of measuring, in terms of cost, the rsults of instruc-
tional experimentation. in class size and in the use of
closel-cl lcuit television." Other areas of activity included
in the project are the development of multi-media instruction-1
methods and materials, consultation with faculty, and dissemi-
nation of information.

University of Montana System of Higher Education. Master Plan Study:
Status Report. Helena, Montana : Office of the Executive Secretary,
Statc Capitol, Room 139, October 8, 1962. pp. 51-53.

Contains summary data from a study of unit costi for the year
1960-61. Data are shown for each institution in the system,
by level of instruction, and by type of expenditure. The unit
of measurement is the "student credit hour registered for."

Walker, Ernest W. "To Measure Operating Efficiency." College and
University Business, 29, August, 1969, 24-29_

Describes a method of cost nalysis which is considered to be
a refinement of the unit cost method a "Whereas the cost method
of analysis determines the cost of a unit of service, the pro
posed method measures the efficiency of expenditures as they
are transferred into productive units; in other words, this
method determines the turnover rate of direct instructcnal ex-
pendiaires, indirect instructional expenditures, and permanent
plant investment." Turnover rates are determined by dividing
semester - credit -hour figures by corresponding expenditure
figures. Presents data for 10 colleges and universities for
1954, 1955, and 1956 to show the results of c.pplyin,-; this
method. Explains causes of poor turnover rates.

Williams, Robert L. "Instructional Cost Studies kl Perspective."
Collegr_,, and University Business, 26, March 1959, 28-29.

Discusses generalizati ns "that have emerged from cost
studies at the rniversity of Michigan in last 25 years."

Wilson, Logan. "Analyzing and Evaluating Costs i high Eeucation."
The Educational Record, 42, April 1961, 99-105.
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A general discussion of the need for analyzing and evaluating

costs in higher education, progress in developing and utilizing

standardized classifications for cost data, advantages and dis-

advantages of the two basic procedures commonly employed in cost

measurement (the vercentnge distribution method and the unit

cost method), and the uses and abuses of cost data in general.

Young, Harding B. "Certain Cost Concept
Education, 29, February 1958, 89-94, lit:

Journal of Higher

Says a thorough knowledge of costs and expenses is necessary

for development of adequate standards in budget preparation.

Dist2nguishes between the words "cost" and "expense." Defines

and discusses the following types of costs: operating, capital,

book, ignored, future, past, fixed variable, semi-variable,

escapable, unavoidable, direct, indirect, and incremental.
Gives several examples based on interviews with college admin-

istrators to show how cost data can be useful in small colleges.
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II. Cost Analysis in Higher Education--New Technology

Carpenter, C. R© "Closed-Circuit TV for Resident Teaching."
221.e, and University Business, 24, February 1958, 17.

Mentions the need for colleges and universities to increase
the "efficiency, productivity and economy" of their instruc-
tional programs. Says television systems offer, highly effi-
cient means for distributing and presenting information or
instruction. Indicates installation costs for three levels of
television systems and estimates that total operating costs
for a "professional" system at 05,000 a year. Concludes that
the use of closed-circuit television, although costly, may
not be prohibitively expensive provided the system chosen is
operated efficiently.

Carpenter, C. R. ",..That's Teaching by TV." Collegs and Universes
Business, 24, March 1958, 45-47.

States two basic concepts underlying the use of closed-circuit
television at Pennsylvania State University since the initia-
tion of the project sponsored by the Yuud for the Advancement
of Education. Describes four general problem areas in which
research has been conducted there and gives general findings
and results for each area. The four areas are comparative effec-
tiveness, appropriateness, acceptability, and feasibility or
practicability. Says that "as yet, we have no thorough and
systematic cost analysis of the project" but notes a few facts
about reductions in the cost of teaching psychology and air
science.

Carpenter, C. R. and Greenhill, L..P. "Closed Circuit TV is One
Answer." College and University. Business, 20, February 1956, 23-28.

The purpose of the article: according to the authors, is to
report on the first phase of the Penn State Instructional
Television Project, a project sponsored by the Fund for the
Advancement of Education. Specific objectives and relevant
findings of the first phase, which was completed in June 1955,
are listed and discussed. In general, project activities were
related to questions concerning the relative effectiveness,
acceptability, feasibility, and appropriateness of closed
circuit TV for residential instruction. With regard :leasii-

bility, the authors state that "the first phase of .E:Tae Penn

State Project has not provided sufficient facts an which to
base analyses of all costs" but that "the extended project
during the academic year 1955-56 will provide fairly adequate
iaformation for making cost estimates." It is also stated that
the following items must be included in analyses of costs:
(1) equipment costs spread over a five -year antiquation period,
(2) cost of installation, (3) expendable supplies and parts, and
(4) operating costs.
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Carpenter, C. A. and Greenhill, L. P. InstructImal Television
Research, 11.2.12EL Number One, An IrlyallatliaLof Closed-Circuit
Television for Teaching University Courses. University Park: The
Pennsylvania State University, July 31, 1955. p. 69.

Results are presented from a case study of the net rose f

instruction for a course in General rsychology. Unit costs
for conveational methods of teaching the course are compared
with unit costs when closed-circuit television is used.
Figures show aet instructional salary cost per studenc-credit-
unite Several iraplications of the cost data are 1,isted. It
is pointed-ou: that the analyses are of necessity very tenta-
tive.

Carpenter, C. R. and Greenhill, L. P. Instructional Television
Research, Report Two, An Investigation of Closed-Circuit
Television for Teaching University Courses. University Park: The
Pennsylvania State university, Spring 1958, pp. 101-106.

Four sections deal with the cost of teaching by closed-circuit
television. In the first section, the need for cost data is
discussed and factors that determine instructional costs and
productivity ate listed. The second section contaias an analysis
of operating coats for the television system used in the project.
In the third section, the comparative costs of teaching four
courses by conventional procedures and by closed-circuit tele-
vision are presented and discussed. Data are based on the
"net cost of instruction," which is limited to salaries and
wages of instructors and their assistants plus operating costs
cf the television system. Figures are computed per student-
credit-unit. Estimated costs of teaching various numbers of
students are illustrated for both conventional and televised
instruction© The break-even point is about 200 students. The
fourth section includes some generalizations and policy sugges-
tions concerning costs of instruction,

Cumming, William Kenneth. "The 'Teleclass' Is Stephens' Contribution."
College and Universitl Business, 20, April. 1956, 28-32.

Explains the use of a cIosed-circuit TV system for an experi-
mental "teleclass" at Stephens College, Columbia, Missouri.
The project received financial support from the Fund for the
Advancement of Education and R.C.A. Describes the physical
arrangement of the TV installation and says "video costs for
studio equipment, coaxial cables and receivers amounted to
about 02,000, including installation costs.

Erickson, Clifford G. and Chausow, Hymen M. ChicluIL TV Colaa.9:
Final 1192.9sji, of a Three Year EistEis21t of the Chicago, City Junior
College in Offertna. Courses for Credit Via On Circuit
TelevSsion, Chicago Chicago City Junior College; August 1960.
pp. 43-46.
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Unit costs of television instruction and conventional instruc-
tion are compared. The basic measure is direct instructional
cost per 2,AI-time-equiva1ent student, Averages are shown for
each of the three years covered by the study and for two types
of courses. Break-even points for telewlsed instruction are
estimated,

Ferry, Frederick C., Jr. "Language Teaching Today Calls for a
Labmmtory." C2.1LLe and ULiversity Business, 21, July 1956, 40-42.

Erplains some of the decisions that had tq be made in con-
s;ructing a language laboratory at Bradford Junior College in
Brh2.dford, Massachusetts. Gives an illustration of the .loo!
Flan, describes some of the equipment, and lists installatiov
costs.

Free. Gordon P. "Exploring the Possibilii:ies of Teaching by
Closed-Lircuit TV," Col_a_a..ee. and University Business, 24, February

1958, 24-26.

A general description of the closed-circuit TV system used at
Stephens College, Columbia, Missouri, for an experiment con-
ducted under a grant from the Fund for the Advancement of
Education and with the assistance of Radio Corporation of
America. Says that "at the outset, we were concerned with the
cost of the system and the value to be received from it."
Lists several potentialities of closed-circuit television
for instructional purposes.

Greenhill, Leslie P. "The Economics of Instructional Television."
Paper presented at The Fourth Armed Forces Television Conference,
Lowry Air Force Base, Denver, Colorado, October 23-25, 1963. 12 pp.

Discusses briefly the four classes of criteria used in gathering
evidence for research on new inst uctional methods at Penn State
University. The four are relative effectiveness, appropriate-
ness, acceptability, ond feasibility. Describes the method used
in a study of the costs of televised instruction as compared
to the costs of conventional instruction in four well-establish-
ed television courses at that institution. Presents and dis-
c-sses figures showing total investment in the television system,
operationai costs of the system, and comparative costs of tele-
vised and conventional instruction for each of the four depart-
ments Includes data on costs of instruction per student-cre-
dit-unit. Considers the implication of such studies for the
public schools an military services.

Greenhill, Leslie P. "Research in Televised Instruction at the
Pennsylvania State University." In Adams, John C.; Carpenter, C. R.;
and Smith, Dorothy R. (eds.). Cellege Teaching Teevision.
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Washington: American Council on Education, 1958. pp. 74-83.

Discusses findings of studies on the use of televisi r at Penn
State University under four headings: couparative effect:Lye-
ness, appropriateness, acceptability, and feasibility© With
regard to feasibiliey, says that "during the current year we
are putting much empnasis on studies of the cost to2 televised
instruction in comparison with regular instruction" and that
"with less than two hundred students, televised instruction
is more expensive than the trlditional method."

Greenhill, Leslie P. "What Are the ?ros and Cons of Teaching by
Television?" Current Issues in Hi,her Education, 1958. Washinst
Association fo-r Higher Education, National Education Association,
1952. pp. 233-236.

a:

Answers four questions about the use of closed-circuit telc-
vision for university teaching on the basis of studies at
Pennsylvania State University. The four que9tiors are: How
effective is televised instruction as eqmpared to direct face-
to-face teaching? Can the quality of university teaching be
improved throqgh the use of television? How acceptable is
televised instruction to students and faculty? Is tedevision
instrucion economically feasible? Concerning the last of
these questions, the author presents some of the results of a
cdst analysis for the preceding year and concludes that "the
savings described above would almost pay for the cost of the
TV system in one year ©" Also states that "cost analyses are
being repeated on a more extensive scale during the cnrrent
academic yzar."

Hocking, Elton. "The Language Laboratory." College and University
Business, 22, June 1957, 22-25,

Presents and discusses data showing costs related to the pur-
chase, installation, and maintenance of language laboratories
at Purdue University.

Lepore, Albert R. and Wilson, Jack D. Instructional Television
Research, Project Number Two, Ad Exaerimental Study of Colleg9
Instruction 11U...tat Broadcast Televisien, San Francisco: San
Francisco State College, 1958. 77 pp.

Report on a stud! sponsored by the Fund for the Advancement
of Education. The general purpose was to explore the offering
of courses in general education to regularly enrolled college
students using opelecircuit instructional television. Specific
purposes were to estimate the relative efficacy of three media
of instruction (television at home, television on campus, and
regular campus instruction), to estimate the relative efficacy
of four supplementary avenues of instruction, to get evidence
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on the feasibility of successfully teaching college courses

tc high school students, to a% lore attitudes toward the teach-

ing-learning process, and to describe the administration, pro-
duction, and cost of open-cirevi,t instructional television is
an experimental ;setting. Resols. oertaining to the analysis
of costs are presented and discu sod on pp. 52-57. Three

statements are drawn from the coat data (1) it is economically
feasible to offer lecture-discussion courses by television if
enrollssents of about 950 stude:its are attainable; (2) more
expensive courses become feasible when a minimum of 1,440
students are available; and (3) the cost of televised instruc-
tion, after initial costs have been met, nay be reduced for
subsequent semesters and break-even points may be lowered.

NacNeille, HolbreoklA. 'What are Some of the Administrative Problems
Posed by Television as an Educational Device?" Curreas Tscees in

11121221. Education, 1958, Washington: Association for Higher Eduaton,
National Education Association, 1958. pp. 224-226.

Refers to the problem of finding a method of instruction of
good quality which is relatively insensitive to the number of
students and says tat "in the mathematics department et Wash-
ington University, television is proving helpful in finding a
solution." Explains briefly the many uses of television in
the department and some things that have been learned as a
result. Includes some general remarks about coats and states
that "the great advarstage of television is that the marginal
cost of increased enrollment, measured in dollars, staff, or

facilities, is relatively small."

Macomber, F. G. and Siegel, Laurence. "A ezudy in Large-Group

Teaching Procedures." The Educational Record, 38, July 1957, 220-

229.

A description of the purposes, areas of investigation, and

findings of the Miami University Experimental Study in Instruc-
tional Procedures, a study financed by the Fund 1; or the Advance-

ment of Education. The primary purposes of the study are "to
determine the effectiveness of large-group instructional pro-
cedures, including the use of television, for course instruction,
and to find ways ad means of improving upon presuat large-

group practices irL college teaching." Areas if investigation
relate to achievement of students, student attitudes about the

course and instructor, and student attitudes about television

and other large-class costmetion. Findings and tentative con-

clusions are summarized for each arol. Following thic, the

authors state that "experiences of the study have served to focus
attention on several problems of major concern." Probloms

discussed are inadequacy of facilities, in-service education
for teachers, teaching loads, and cost, In discussing the cost
problem, it is noted that rough estimates of cost at Miami
University indicate that a course must enroll six or seven
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sections of about 30 to 35 students each to make the per-pupil

cost no greater than if each section were taught in the con-

ventional manner.

WIntyre, Charles J. and Paden, Donald V% "Economic Considerations

In Televised inst'sucion," The Jeurnal of Hi(rher Education, 33,

June 1962, 319-323.

A discussion of the opportunities afforded by iastructional

television, some cost estimates for courses at the University

of Illinois, and problems of transition from conventional methods

of instruction to televised instruction which may affect the

economic interests of the professor. The cost estimates are

based on data showing actual costs of teaching certain high-

enrollment courses under conventional methocIs of instruction

and certain assumptions about what it would cost to teach these

courses with televised instructions, Some of the results of

cost studies at Pennsylvania State University are also pre-

sentad for comparative purposes.

Paden, Donald W. "The Teaching of Economics Via Television at the

College Level," in Televised C211.9.E. Courses, lew York: Fund for

the Advancement of Education, 1962. pp. 65-88.

An analysis of Ldvemtages and disadvanta&es of televise

instruction, and estimates of comparative costs for varying

volume levels, under various assumptions as to equipment life,

preparation costs, etc.

Rubin, Harold. "Interviews by Long-Distance Stimulate Learning

. Rate.1° Coil eze and University. Business, 30, February 1961, 32-35.

Describes the costs of interviewing specialists i)y long-

distance telephone in certain experimental classes at Stephens

College, Columbia, Missouri, during the academic year 1959-61.

Concludes that interviews of this type are not only economi-

cally feasible but relatively inexpensive.

Seibert, W. F. "Comparative Costs for Televised and Conventional

Instruction." Audio-Visual Communication Review, 7, Fall 1959,

254-263.

Says "it seems that sufficient experience with televised formal

instruction has accumulated to serve as a basis for some pre-

liminary instructional cost estimates" and "it will be the

purpose of this paper to supply several such estimates and

to compare these with corresponding estimates for conventioual

ins:ruction." The estimates are designed to he most applicable

to situations Tivoifing relatively large numbers of students

and a I to I correspondence between student-instructor weekty
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contact hours and student credit hours. The basic unit of cost

is "direct instructional cost per student per semester hour of

credit." For conventional instruction, the only direct cost
factor used for the estimates is the salary of the instructor.
For televised instruction, four cost factors are considered:
instructor salary; instructor "release time;" cost of Gtab-
lishing, maintaining, and operating the television facilities;
and salaries of graduate assistants used to supervise class-

room groups and to aid the instructor. Assumptions underlying

the estimates are listed. Two of these are that instructsrs
normally carry a teaching load equivalent to 12 class hours

per week and that a class consists of 30 students. Basic

unit cost estimates are .plotted for three levels of instructor
salaries ($6,000, $7,500, and $9,000) and two levels of tele-

vision costs ($20 per hour of instruction and $30 per hour of

instruction), with the number of classes ranging from 2 to 14.

Computational procedures are explained in two examples. Sig-

nificant relationshipr are discussed. In conclusion, it is

pointed out that the possibility of presenting filmed or
video-tape lessons or television was ignored.

Shepherd, William G. "Operations Research in Education," Managemelt

Science, Vol. 11, No. 4, February 65, pp. C13-C19.

Proposes application of methodology of OR to administration of

pubic schools.

Teaching Television. A Report from the Ford Foundation and The

Fund for the Advancement of Education. Jew York: The Ford Founda-

tion, 1959, pp. 25-28.

A discussion of the feasibility of televised instruction.
Preseruss the results of a study of four courses at Penn State

Uniscrsity during 1956-57 which showed savings of $38,000 in

oae year through the use of television as compared with the

usual ways of teaching these courses, a reduction in average
cost per student-credit-unit from $9.48 for conventional teach-

ing to $5.44 for televised instruction, ar a break-even point

for television when 200 students Jere enrolled in a course.
Reference is also made to a study at Miami University where

it was tound that televised instruction ca a break even when

220 students are taught simultaneously in a given course.

Walker, Warren S. "Low Cost Language Laboratory, Blackburn College."

College and University Business, 26, May .1959, 38-41.

Describes a low-cost language laboratory installed at Black-

burn College, Cazlinville, Illinois. Stresses the simplicity

of operation and wiintenance. Provides a floor plan of the

laboratory and an inamized list of aquipment costs.
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111. Cost ard Budgetary Analysis--General

Backer, Morten and Jacthsen, Lyle E. Cost Accountina: A Managerial

Approach. New York: Nee-raw-Hill, 1964-. 673 pp.

This cost accounting textbook emphasizes the control aspects

of accounting rather than the financial reporting aspects.

Sections are incluaed on Performance Evaluation, Variable.

Costing, Return on Capital, Use of Costs in Pricing Decisions,

Costs for Investment Decisons, and Breakeven Analysis. The

context is induatrial.

Chamberlain, Neil d. The Firm: Micro-Economic Planning and Action.

New York: McGraw-Hill, 1962, 425 pp.

This book if about the way businesses perform the budgeting
(i.e., plenaing) job, written by a prominent academic econo-

mist. His observations are based on an extensive survey of

the litera;ure of corporate budgeting, accounting, and finan-

cial management. The book's distinction from other books on

Budgeting is that it is written by an "outsider" rather than

a participant in the budgeting process, with the accompanying
detachment that would thereby be expected.

Churchill, Nail. "Linear Algebra and Cost Allocations: Some

Examples': Accounting Review, XXXIX, No. 4, October 1964, pp. 894-

904.

Shows usK,. of matrix algebra for allocation of service depart-

ment zosts.

Crowningslaield, Gerald R. Cost Accounting: Pr'spciples and Mana-

gerial Applications. Boston: Houghton Mifflin ;ompany, 1962.

696 pp.

Designed "to serve as a basic text in cost accounting for

courses in which the instructor wishes t9 place the major

emphasis on the uses, rather than on the accumulation, of

accounting data." Divided into three parts. Part One, Besic

Principles and Procedures, contains a Lrief survey of two easic

cost accounting systems (job order and process); a e scussion

of some of the problems that arise in connection with costing

and control of the three major cost cmponents (materials, labor,

and indirect manufacturing costs), ad a description of standard

costs. Part Two, Managerial Uses of Accounting Data, :includes

chapters on analyzing cost behavior, distribution cost analysis,

break-even analysis, cost-profit-volume analysis, pro?it and
loss analysis, decision-making costs, cash budgeting, capital
budgeting, and direct costing. Part Three, Advanced Problems
in Process Costing, is directed toward the accounting major
who is preparing for the C.POA. examination.
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Dearden, John. Cost and Budget Analysis. Englewood Cliffs N. 3.:

Prentice-Hall, Inc., 1962. 202 pp.

This book is concerned with "the financial information that

management needs for making short-term operating decision."

It covers cost accounting, cost analysis, and budgetary con-

trol. Chapter I contains a description of the general char-

acteristics of three basic ty7es of accouating systems--job

order, process, and standard. Chapters II to IV deal with

techniques and procedures related to the analysis of vari-

ances between actual aid standard costs, allocation of in-

direct costs to products or departments, eid determination of

costs applicar.e to joint products or by-products. Chapter V

focuses on the advanuages and disadvantages of direct costing

as well as various measures of the v.lame of production to be

used in computing unit costs. Chapters VI to VIII discuss

budgetary control in connection with operating budgets, pro-

grammed budgets, and profit budgets. Chapters IX to XI cover

differential cost analysis, profit-volume analysis, special

control techniques, and procedures for evaluating a cost
accounting and budgetary control system.

Fiske, Wyman P. and Btickett, John A. (eds.). Industrial Acclunting

Handbook: Englewood Cliffs, N. J.: Prentice-Hall, 1954. 1072 pp.

Although this handbook is designed primarily as a reference

for accountants in manufacturing industry, certain sections

of it are applicable to cost analysis and control in higher

education. Among these arc Chapter 10, The Design and Admin-

istration of Business systems, and Chapter 155 Control of

Operations and Investment. Portions of applicable material are

found in chapters on Overhead Cost, Administrative Cost,

Budgeting, and Cost Reports.

Haseman, Wilber C. dement Uses of Accountina. Boston: Aillya

& Iacon, 1963. 785 pp.

Haseman has reconstrts cod the material of a typical basic

accounting textbook in a form whereby accounting records,

procedures, and technLqaes are studied froi1 te approach of

their utility to enterprise manages c In addition to the

material on traditional accounting statements and reports,

chapters are included on Accouating Systems, Internal Control,

Cost Accounting, Broakeven Analysis, Budgetary Planning, and

Budgetary Control.

Manes, Rene Pierre, "Using Computers to Improve Distribution of

Service Costs," Journal of Accountancy, Mixech 1963, Vol. 115,

No. 3, pp. 57-60.

Shows how to use matrix algebra to allocate service department

costs.
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McDonough, Adrian M. Information Zconomics and Management astems..

New York: McGraw-Hill, 1963. 321 pp.

The particular cost analysis consideration in this book is the

attempt to provide criteria for measuring the cost of information

in organizations versus the value of information for its use in

managing activities in the organization. The author draws upon
communication theory and value theory in economics to work toward

systematic classification of management information and system-

atic structuring of information channels for management. The

development here can be said to be still exploratory.

Nickerson, Clarence B, Managerial Cost Accounting and Analysis:

Text, Problems, and Cases. Second Edition. New York: McGraw-Hill

Book Company, Inc., 1962. 644 pp.

The central theme of this book is "the managerial use of cost

accounting." It contains thirteen chapters covering the following

topics: The Field of Cost Accounting, Inventory Valuation and

Profit Determination, Methods of Cost Accumulation, Joint Product

and By-Product Costing, Standard Costs, Variance Analysis,

Special Problems of Factory Burden, Cost-Price-Volume Relation-

ships, Budgetary Control, Budgeting and Control of Administra-

tion and Distribution Costs, Financial Budgeting, Cost-Price

relationships, and Problems of Alternative Choice. Each chapter

begins with text ,I)aterial followed by problems, cases, or both.

Problems consist of exercises and assumed situations which are

fictional in character. Cases are descriptions of actual business

situations.

Shillinglaw, Gordon. Cost Account. frog: Analysis and Control.

Homewood: R. D. Irwin, Inc., 1961. 779 pp.

This textbook in "internal managerial accounting" looks at

accounting activities, reccrds, and processes from the view-
point of the corporate managemeT.t user of accounting data° In

common with most cost accounting books, it has a manufacturing

context. However, there are chapters on Budgetary Planning and

Control, Patterns of Business Costs, Control of Non-Manufacturing
Costs, Qualitative Elements in Decision Making, Profit-Volume

Analysis, Internal Transfer Pricing, plus chapVers on the usual

cost accounting subjects.

Spencer, Milton and Siegelman, Louis. Mhnagerial Economics. Homewood:

A. D. Irwin, Inc., 1959. 454 pp.

This textbook designed for graduate students in Economics and

Business contains, in Chapter 7, an excellent treatise on the

nature of costs, from both Accounting and. Econccic viewpoints.
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Thomas, William E., Jr. (ed.). Readings in Cost Accountna, Budget-

ism, and Control. Sponsored by and Published under the Auspices of

the American Accounting Association. Cincinnati: South-Western

Publishing Co., 1955. 785 pp.

A collection of articles on .cost accounting, budgeting, and

control designed "to supplement the textbooks by presenting the

various, and sometimes contradictory, views of leading practi .

tioners and teachers, and to provide an intellectual challenge

to the student." Divided into four sections: Background and

Theory, Problem. Areas of Accounting for Product and Period Costs,

Problem Areas of Planning and Control, and Reports for Manage-

ment. Includes bibliographies for the last three sections.

Welsch, Glenn A. Budgeting: Profit Planning. and Control. Revised

Edition. Englewood Cliffs, N. J.: Prentice-Hall, Inc., 1964.

600 pp.

As the author says in etc ?reface, this book was written "nct

for the expert, but for those with limited knowleese of the

subject who seek to know more." Emphasis is given "to a practical

and understandable application of profit planning and control

to the real problems of the executive." Part I presents n gen-

eral discussion of budgeting, its relation to the basic functioas

of management, and fundamental principles underlying the budget

process. Parts II and III contain a detailed description of the

components of a comprehensive budget program. The five major

components are the long-range plan, the annual profit plan,

variable expense budgets, supplementary statistics, and budget

reports to management. Part IV covers three topics: (1) the

inter-relationships between a comprehensive budget program, a

stciadard cost system, and a directfccst system; (2) budgeting

for nonmanufacturing concerns and nonprofit organizations; and

(3) problems in the adaptation and use of budget procedures.

Williams, Thomas, and Griffin, Charles, "Matrix Theory and 'Cost

Allocation," Accounting Review, XXXIX, No. 3, July 1964, pp. 671-

678.

Shows how to use matrix algebra to allocate service department

costs.


